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The Result of Long Study 


of Ventilation Requirements 


VENTUBE is supplied in standard lengths 
of 25, 50 and 100 feet and standard 
diameters of 8, 12 and 16 inches, with 
all necessary accessories. Sections equipped 
with Braley patent ring couplings can be 
coupled or uncoupled in a few seconds. 


E. I. du Pont de Nemours & Co., Inc. 


Wilmington, Del. 


Branch Offices 
Birmingham Huntington 
Boston New York 
Chicago Pittsburgh 
Denver Scranton 
Duluth Seattle 
San Francisco St. Louis 


Canadian Distributors 
Canadian Explosives Limited 
Montreal, Canada 





E name Du Pont is intimately associated with the 

mining industry. For over a century we have been 
developing and perfecting mine explosives—naturally 
this has led to a thorough study of ventilation 
requirements. 
The result of this study and of our many years of ex- 
perience in making impervious fabrics, enabled us to 
perfect an ideal ventilation tubing, VENTUBE, a light, 
flexible tubing which has a long life under the most 
difficult underground conditions. VENTUBE stands 
up—it is waterproof and fungus-proof and highly 
resistant to all acid, alkaline and gaseous conditions 
existing in mines. 
VENTUBE is easily handled and quickly installed. 
One man can carry 100 feet on his back and hang 2000 
feet in one shift without special tools. VENTUBE 
quickly exhausts powder gases—provides an adequate 
supply of fresh air to every miner. Economically, too, 
for the entire cost of VENTUBE is less than the 
installation costs alone of a metal system. 


Descriptive booklet sent on request. 

















gon as EEE ET EE AT ET SS MEET EY REESE BN 





March, 1923 THE TECH ENGINEERING NEWS 269 


© 0. E. co. 


General Motors Building 
Detroit, Michigan 
ALBERT F. KAHN, Architect 


“In Ter MS of Drawn by Hugh Ferriss 
the Colossal” 


“ 


fren Sidon 


PET Re LI 


HE co-ordination of commercial strength, archite€tural vision and engineer- 
ing skill which created this titanic quadruple office building represents 
the motive and creative force which has turned the eyes of the world toward 


this type of American architecture. 


This, the largest office building in the world, possesses fundamentally 
magnificent largeness in its conception, and a clean-cut directness in its ex- 
ecution which place it among the most significant of American buildings. 


With such existing structural achievements no architectural future is impos- 
sible, no project too vast or too complex to come readily to our imagination. 


Certainly modern invention—modern engineering skill and organization, 
will prove more than equal to the demands of the architecture of the future. 
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Offices in all principal Cities of the World 
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_Jrom TWO THOUSAND CITIES 


CATTERED throughout the country in two 
thousand cities are hundreds of fire alarm boxes 
doing sentinel duty as outposts of the fire depart- 

ment. On the street corners, in schools, hospitals and 
other panic spots they are guarding lives. To the cities 
these fire alarm systems are a source of unfailing pro- 
tection — to us they are a source of unfailing sugges- 
tions. 

Fifty years the men in charge of these systems have 
been making practical suggestions for the improvement 
of the art of fire alarm. Thousands of these suggestions 
have been incorporated into our boxes and apparatus. 
When a city or a factory specifies Gamewell apparatus 
they get not only the benefit of our half century of 


experience but also the benefit of all these practical 
suggestions. Gamewell apparatus is the only apparatus 
in which you can get this, because the Gamewell 
Company is the only company that has specialized on 
fire alarm apparatus during this time. 

The next time you pass a red box on the street corner 
look on it not only as a sentinel of safety but also as 
the product of fifty years of improvements. If in 
some succeeding year you need to know the name of 
the manufacturer of standard fire alarm apparatus 
simply glance at the red box on the corner. The 
standard for municipal fire alarm systems is none too 
high for industrial systems when you remember that 
hundreds of lives may rest on the unfailing operation 
of the system. 


The Gamewell Fire Alarm Telegraph Company 


Newton Upper Falls, Mass. 
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Adjustable 


Timken adjustability is based upon the 
sound engineering principle that wherever 
there is motion there is wear. 

The mechanical device—the automotive 
vehicle—which provides most completely for 
compensation for unavoidable wear is the 
more nearly perfect, the more refined. 


No matter what type or form of physical 
characteristics exist, if one part moves 


upon another part wear must follow. 


The great difference between the Timken 
type of anti-friction bearing and other types 
—which wear as soon or sooner than Timken 
Tapered Roller Bearings—is: 


That when that wear which must follow 
motion does occur (—after many thousands 
of miles—) Timken Tapered Roller Bearings 
may easily and quickly be adjusted to com- 


pensate for that wear and made to function 
as when new. Thus are shafts held in abso- 
lute alignment—gears kept in perfect mesh 
—and quietness made permanent. 


More than 68,000,000 Timken Tapered Rol- 
ler Bearings installed by more than 424 
American and European manufacturers bear 
silent witness to the practicability of this 
inherent Timken characteristic. 


The Timken Roller Bearing Co 


ROLLER 


CANTON, OHIO 


BEARINGS 
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THE DE-INKING OF OLD NEWSPAPERS 


It is estimated that if the cutting of 
our forests at the present rate were to 
continue, it would only be a question 
of half a century when our supply of 
timber would be gone. The produc- 
tion of modern newsprint is depend- 
ent mostly upon the forest for its raw 
material. Approximately seven thou- 
sand tons of newsprint are used daily 
in the United States. A survey of the 
waste paper field indicates that in our 
large metropolitan centers about two 
thousand five hundred tons of this per 
day could be collected. In terms of 
forest acreage this means, roughly, the 
saving .of the cut each year on about 
two hundred and seventy-five thou- 
sand acres. This acreage carries a crop 
not produced in a year, but a spruce 
forest requiring one hundred years or 
longer to grow. It will at once be seen 
that the de-inking of old newspapers is 
desirable, and will represent a con- 
siderable saving in our natural re- 
sources. 

There is another economic consider- 
ation which makes de-inking desirable. 
The present supply of newsprint, com- 
ing largely from mills in the Northeast 
and Lake States, is derived from for- 
ests in the United States now seriously 
depleted, or from less accessible forests 
in Canada. These latter now furnish 
sixty-five per cent of the raw pulp used 
by mills in this country. Many of 
these mills, representing immense in- 
vestments, no longer have a raw sup- 
ply of their own, but are dependent 
either on a foreign supply of pulp or of 
pulpwood that must be hauled long 
distances into the United States. The 
increasing distances to the fast- 
receding forests mean added freight 
and a higher-priced product. Also, the 
mill operating on imported pulp is 
always under the shadow of the possi- 
bility of an embargo, even now far 
from a theoretical menace. 

The use of old paper stock for the 
manufacture of paper is very old, and 
we find mention of a process by 


George Balthasar Illy in Denmark as 
early as 1695. In 1775 Professor Klap- 
roth of the University of Gottingen 
suggested the use of turpentine and clay 
for the purpose. In 1794, during the 
French Revolution, Citizen Masson, 
a woman, ran an establishment for the 





PUTTING POWDERED BENTONITE INTO BEATER 
FULL OF NEWSPAPERS 

_ The bentonite attracts and carries off the particles of 
ink carbon which have been separated from the fibres by a 
mild alkali. Insert shows the extraordinary suspension 
— of bentonite (tube 2) as' compared with English 
china clay. 

conversion of old papers into new. In 
1801 Matthias Koops established the 
Neckinger Mill at Bermondsey, Eng- 
land, to de-ink printed papers and 
make new papers therefrom, using 
dilute alkali to dissolve the varnish in 
the ink, clay to act as a carrier, and 
washing to remove the carbon black. 
Bleaching with chlorine followed to 
brighten the stock. Henry E. Rogers 
is the first person mentioned to use old 
newspapers in the manufacture of 
paper in the United States in a mill in 
Connecticut, in 1849. During the last 
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fifteen years, however, interest in the 
subject seems to have been unusually 
active, and a great number of patents 
have been taken out, suggesting the 
use of alkalies, soap, margaric acid and 
oleic acid in conjunction with alkalies, 
whiting, clay, tale, ground soapstone 
and earthy matter. 

In general, these processes consist 
of the solution of the varnish with 
some alkaline compound such as caus- 
tic soda, soda ash, or sodium soaps to 
liberate the carbon black and the hold- 
ing of particles of carbon black in col- 
loidal suspension by preventing ag- 
glomeration with the use of peptizing 
agents such as soaps, silicic acid, alu- 
minum hydroxide, vegetable jellies 
and clay, tale, and whiting, containing 
traces or small quantities of colloidal 
matter. In the case of clays and tale, 
the value they possess as a protective 
colloid is due to the fact that their 
smallest particles are peptized by the 
alkalies, especially if digested at high 
temperatures. Only papers free from 
groundwood can withstand the alka- 
linity and temperatures commonly 
used. It is well known that ground- 
wood cannot withstand such treat- 
ment without discoloration, and at- 
tempts to completely de-ink news- 
papers have, as a rule, not met with 
success. 

Early in 1921 the Forest Products 
Laboratory undertook a series of com- 
parative tests at the expense of the 
Paper De-Inking Company, to deter- 
mine the efficiency of a process pat- 
ented by them which proposed using 
bentonite as the peptizing agent, or 
protective colloid in conjunction with 
alkalies, in comparison with other 
methods proposed. The result of the 
work showed such marked improve- 
ments in the process by the use of ben- 
tonite, especially when allied to news- 
print, that it seemed desirable to pub- 
lish them and discuss, so far as possible, 
the principles involved. 

(Continued on page 298) 
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By Prof. CHARLES E. LOCKE, '96 


We find in the scope and plan of and Storer dry pulverizer, five-stamp 
the Institute, written by President battery amalgamating pan, settler, 
Rogers in 1864, that laboratories in concentrator, reverberatory roasting 
mining, metallurgy and geology were furnace, crucible furnace, assay muffle 
comprised in his scheme of scientific 
education, and in the first catalog 
issued in the year 1865-66, mention is 
made of a laboratory of metallurgy, 
mine models, mining and metallurgi- 
cal machines and geological collections. 
At that date, however, these existed 
apparently only on paper, or largely 
in the mind of President Rogers. 

The first apparatus was a crucible 
furnace and a muffle furnace, both for 
fire assaying. The exact date of their 
purchase is not recorded, but it must 
have been prior to 1868, as the first 
class of the Institute, which gradu- 
ated in that year, received practical 
instruction in fire assaying. In 1868— 
69 we find a record of something tangi- 






THE TECHNOLOGY SERIES 


Unfortunately, Tech men can never avail 
themselves of every advantage their Alma 
Mater has to offer and many alumni, who 
for a period, have been under her guidance 
have never seen the new plant and have no 
way of knowing their Alma Mater’s in- 
creased sphere of activity. This year, THE 
TECH ENGINEERING NEWS is 
making a special effort to ameliorate this 
situation in presenting this series of 
articles on the new Technology, its business 
management, the work carried on in the 
laboratories, and the plans for the future. 
This series, of which this article and that 
on page 277 are the sixth, has been prepared 
by men thoroughly familiar with the phases 
they treat upon and is as follows: 


THE TECHNOLOGY BUILDINGS 



















; a ~ . October 
ble in the form of the valuable geologi- F. v3 W "hiting, Editor, ‘Stone & Webster 
cal collection of Professor Henry D. cael 
Rogers, which had been presented to THE GROUNDS AND THEIR DE- 
the Institute. The next year a set of VELOPMENT. ..... November 
Freiberg models was secured. These H. J. Carlson, President Alumni Asso- 

ciation. 






are described as actual working mod- 
els which illustrated mining work and 
the operation of mining machines. 
Incidentally, it may be noted that 
some of these models still survive in 
the department as curiosities, having 
largely outlived their usefulness. 

Professor Richards, who had labo- 
ratory instruction as part of his duties 
after his graduation in 1868, was not 
satisfied with the miniature models 
which served only to illustrate princi- 
ples. He foresaw the need of practical 
machines which could be operated 
and adjusted so as to actually per- 
form real work on a reduced scale. 
The trip of President Runkle across 
the continent to California in 1870, 
during which he visited mines and man- 
ufacturers of mining machinery, was 
the means of indicating what process- 
es could best be illustrated in the 
laboratory, and what apparatus was 
obtainable. Real coéperation was 
secured in the form of helpful advice 
from the mining men, and _ substan- 
tial price concessions from the manu- 
facturers. 

In 1871, Professor Richards went on 
the summer school trip to Colorado 
which furnished further opportunity 
to crystallize ideas, with the result 
that in the President’s Report of 1871- 
72 the following list of apparatus is 
given as either installed or in process furnace, reverberatory smelting fur- 
of construction: three by five inch nace, blast furnace and cupelling fur- 
Blake crusher, twelve-inch Whelpley nace. The credit for the installation 





THE BUSINESS ADMINISTRATION 
OF THE INSTITUTE. .. .. December 
H. 8S. Ford, Bursar. 

THE POWER SYSTEM OF THE 
INSTITUTE... : January 
A. S. Smith, Superintendent ‘of Build- 
ings and Power. 

THE ENGINEERING LABORATO- 
RIES.... . February 
Prof. E. F. Miller, Head of Department 
of Mechanical Engineering. 

THE MACHINE TOOL LABORA- 
TORIES .... . February 
Prof. R. H. Smith, Assistant Professor 
in Machine Construction. 

THE MINING, GEOLOGICAL, AND 
METALLURGICAL LABORATO- 
C1 RISER eee ire Neto March 
Prof. C. E. Locke, Associate Professor 
of Mining Engineering. 

THE ELECTRICAL ENGINEERING 
LABORATORIES............1 March 
Prof. F. A. Laws, Professor of Electrical 
Measurements. 

THE CHEMICAL LABORATORIES 
Gre MON Ee RE cet one ree eee April 
Prof. H. P. Talbot, Dean, Former Head 
of Department of Chemistry. 

THE PHYSICAL LABORATORIES 
Behar TEM rods stare een ee cee ae A pril 
Prof. C. L. Norton, Head of the Depart- 
ment of Physics. 

RESEARCH AT THE INSTITUTE 
Fh Sect ore ieee eo) 
Prof. H. M. ‘Goodwin, ’ Professor of 
Electrochemistry. 

PLANS FOR THE FUTURE. ... June 


To be announced. 




























THE MINING, GEOLOGICAL, AND METALLURGICAL 
LABORATORIES OF THE INSTITUTE 


Associate Professor of Mining Engineering and Ore Dressing, Massachusetts Institute of Technology 
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of these first furnaces belongs to Pro- 
fessor Ordway. In 1873 a hydraulic 
classifier, a jig, and a Rittinger table 
were added, so that by 1874 the ore 
dressing and metallurgical laboratories 
were in full operation. 

The old cut which is here repro- 
duced pictures to the reader the small 
beginning. These original laboratories 
in the Rogers basement occupied a 
space of 1976 square feet, of which 
1118 square feet was allotted to the ore- 
dressing laboratory, and 858 square 
feet to metallurgy. They grew slowly, 
year by year, until they finally spread 
over practically the entire basement of 
Rogers Building. The present quar- 
ters in Cambridge include, for labora- 
tories alone, nearly 25,000 square feet, 
divided as follows: fire metallurgy, 
4480 square feet; department shop, 
752 square feet; mining laboratory, 
1155 square feet; crushing and samp- 
ling, 1104 square feet; ore dressing, 
8462 square feet; wet metallurgy, 1494 
square feet; fire assaying, 3601 square 
feet; wet assaying, 1787 square feet; 
weighing room, 444 square feet; five 
research laboratories, 1543 square feet; 
total, 24,822 square feet. So has the 
infant grown in fifty-five years! 

To this should be added about 3000 
square feet for metallography and heat 
treatment, and about 1000 feet for 
drafting room. These were originally 
installed on the fourth floor in Cam- 
bridge, but have been given over to 
chemical laboratories owing to the 
demand for space in the Chemical 
Department. The geological labora- 
tories enumerated later are not in- 
cluded in the foregoing figures. 

The cost of the laboratories in 1874, 
as indicated by a report of Professor 
Richards to the President in that year, 
was the modest sum $3,780.65, of 
which $824.25 was for metallurgical 
laboratory, at that time including a 
forge, assay furnaces, blower and fire- 
smelting furnaces for various pur- 
poses; and $2,956.40 was for ore-dress- 
ing laboratory covering Blake crusher, 
stamps and concentrating apparatus, 
boiler, engine, piping, shafting and 
installation cost. 

A somewhat similar estimate, made 
about twenty-five years later, indicated 
that the cost of duplicating the labora- 
tory of that date, excluding the build- 
ing, would be around $15,000. Details 
of costs in round numbers for the new 
building in Cambridge show a total of 
$372,000, divided as follows: founda- 
tion, $60,000; superstructure, $121,- 
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AS IT WAS IN 1874 


000; inside divisions, $47,000; heating 
and ventilating, $43,000; electrical 
equipment, $17,000; service piping, 
etc., $6,000; equipment,* $78,000; 
total, $372,000. 

Technology holds the distinction of 
being the first school in the United 
States to install mining and metallurgi- 
cal laboratories. The credit for this is 
largely due to Professor Robert H. 
Richards who, for nearly fifty years, 
was the guiding spirit in the develop- 
ment which has kept them always up 
to date and among the leading school 
laboratories of the country. It is, 
therefore, eminently fitting that the 
present ore-dressing laboratory bears 
the name of the Richards Laboratory, 
as a memorial of his work at Technol- 
ogy. He had associated with him at 
different periods Professors Clark, 
Hofman, Lodge and Ordway, able 
coéperators in carrying out his ideas. 
Two of these are now deceased, while 
Professors Hofman and Lodge are no 
longer active teachers. Credit should 
also be given to Joseph W. Revere, 
69, of the famous Revere family of 
copper metallurgists, who put his 
practical knowledge of metallurgy at 
the service of the Institute and saw 
the new furnaces safely through their 
first trial runs. 

A study of the laboratories and their 
modus operandi discloses certain prin- 
ciples which have been consistently 
followed, and it appears worth while 
to set these forth. 

The field of laboratory work has been 
in mining, ore dressing, metallurgy, 
metallography, including heat treat- 
ment and geology. 

Mining has been covered only to a 
very limited extent since practical 
mining is better learned in actual 
mines, and the field of laboratory work 


“Including offices and class rooms as well as labora- 
tories but not including old equipment transferred from 
the Rogers Building. 


should not go beyond the use of cer™ 


tain machines, such as drills, pumps 
and compressors, for the purpose of 
studying their mechanism, as supple- 
menting and illustrating the lectures. 
It is a waste of time for a student to 
spend a laboratory period learning 
how to pound a drill into a rock. Such 
knowledge can be easily obtained in 
practical work later from any average 
miner, but where can a young gradu- 
ate in the mining camp find a compe- 
tent instructor to teach him the funda- 
mental theory of air compression and 
expansion? Hence, get the theory at 
school and use a mining laboratory 
only as needed to give a clear exposi- 
tion of this theory. 
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Iron and steel metallurgy does not 
lend itself to easy reproduction in a 
school laboratory, since it is very diffi- 
cult to reduce the blast furnace, open- 
hearth furnace, Bessemer converter, 
etc., to the size of laboratory units and 
obtain successful operation. About all 
that can be done is to illustrate the 
chemical principles involved by per- 
forming operations of oxidation, reduc- 
tion and slag formation in crucible 
furnaces. 

Laboratories should not be allowed 
to develop into museums. Material 
which has become obsolete should be 
removed and new apparatus substi- 
tuted for it. This policy will give the 
plant an air of practicability, and may 
even make it difficult to keep things 
as tidy as one would wish, but it is far 
better to have the apparatus this way 
than always all dressed up and enjoy- 
ing a perpetual holiday. 

Neither should apparatus be de- 
signed to show principles alone, but 
should be actual working machines 
which can be operated and adjusted 
by the student and which yield results 
approximating those obtained in prac- 
tice. 

As a general rule, laboratory devices 
should be reproductions, on a reduced 
seale, of commercial machines. This 
saves space, lessens the cost, makes the 
apparatus easier to handle, adjust and 
control, requires less material to be 
handled at the expense of physical 
effort, allows more time for mental 
effort, and in most cases teaches prin- 
ciples just as satisfactorily and gives 
the student just as much information 

(Continued on page 290) 





Courtesy of The Technology Review 


THE PRESENT MINING BUILDING IN CAMBRIDGE 
This building is an integral part of the main group, 
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HOW TO SUCCEED IN BUSINESS 


By CHARLES M. SCHWAB 
Chairman, Bethlehem Steel Corporation 


(All rights reserved by the Engineering College Magazines Associated) 


As time goes on I find it more diffi- 
cult to speak of retiring from my forty- 
three years of business life. In fact, 
instead of retiring, I find myself drawn 
more and more into concerns, each of 
which involves new responsibilities. 
But the greater the responsibilities, 
the less I find of the element of per- 
sonal supervision and the less I enjoy 
my new work. The thing that has 
given me the most pleasure and that I 
am the most proud of is that I keep 
finding friends and friends — and yet 
more friends on every hand. 

You want me to tell you how you can 
succeed in life. I know that it is very 
difficult to convince the great major- 
ity of people that men who are in 
active pursuits of life have any other 
object in view than the making of 
money. This is a great mistake. The 
real leaders of industry, the real men 
in life, and the real successes in life, 
are not always the men who have made 
lots of money or a great fortune. 

My idea of the successful life is the 
man who has satisfactorily accom- 
plished the objects for which he set 
out, to do something that is worthy of 
a real American man. Money is often 
a matter of chance or good fortune, 
and is not the mark of a successful life. 
It is not the thing that brings a throb 
of pleasure or a thrill into my life, and 
I would not pose as a successful man 
if that was to be the measure. But 
when I look about me and see the mul- 
titude of friends that I have after forty 
years of business association with men, 
when I see the great lines of smoking 
stacks and blazing furnaces that have 
come into being because of my inter- 
ests and activity in life, and when I 
see a work that I set out to do suc- 
cessfully accomplished and meeting 
the approval of my fellow men, then a 
real thrill comes into my heart, and I 
feel that I have done something worth 
while. The money you do not think 
about, as long as you have enough to 
pay your bills and keep your _usiness 
going. The captains of industry do not 
keep on working for the sake of making 
money, but for the love of completing 
a job successfully. Men who typify the 
ideal business man in my mind are Mr. 
Carnegie, the elder Mr. Rockefeller, 
Mr. Baker, the younger Mr. Rocke- 
feller, and Judge Gary. 

One. of the dearest friends that I 
ever had in life, Andrew Carnegie, 
used to say to me when I went to him 
with my balance sheet and showed 
him how many hundred thousand dol- 
lars we had made that month or year, 


““That’s interesting, but show me your 
cost sheet.” This is the mark of suc- 
cessful manufacturing, how economi- 
cally and how well you do a thing, not 
how much money you make in the 
doing of it. So, his mark — and he 
was a wise man—of a _ successful 
industry is my mark of a successful 
life. Set out with some definite pur- 
pose in life and accomplish that pur- 
pose. There is little that the human 
mind can conceive which is not pos 
sible of accomplishment. The thing 
to do is to make up your mind what 
you are going to drive for, and let 
nothing stand in the way of its ulti- 
mate accomplishment. 

Now, in my long experience in busi- 
ness life and association with men, 
there are some fundamental things 
that must not be overlooked. If I 
were asked to state the most import- 
ant things that lead to a successful 
life I should say that, first of all, was 
integrity — unimpeachable _ integrity. 
No man can ever do anything of any 
great value in life and have the confi- 
dence and approval of his fellow men 
or be successful in his undertakings 
with other business men if he doesn’t 
have the reputation of being a man of 
honor and integtity. 

I am going to speak of a young man 
who I regard as the most successful 
young man I have ever known. If I 
did not regard him so, he would not 
be the President of the Bethlehem 
Steel Company. I am going to speak 
of a young man that I have known 
since he was a man of your age — I 
refer to Eugene Grace. You may have 
heard of him. He came from Lehigh 
University. When I first knew him he 
was a shoveler of coal with an electric 
crane. From that time on I followed 
his career, and whatever may have 
been said of Mr. Grace, you could 
always depend upon it absolutely that 
when Mr. Grace said a thing you 
would know the absolute facts, good, 
bad, or indifferent. Today, Mr. Grace 
stands among the great business men 
of New York and this country, with 
the reputation of being a man of abso- 
lute integrity and a man in whom 
everybody can place the greatest pos- 
sible confidence. 

A man must also be a true demo- 
crat, and not an aristocrat who conde- 
scends to talk with any one. The edu- 
cated man must not get the idea that 
education necessarily makes him supe- 
rior to any other skilled man who has 
devoted his life to mastering one busi- 
ness. 


When I first entered the business 
world in 1879, the United States was 
producing only one million tons of 
steel a year; now we produce fifty 
million. Never was the opportunity 
and the reward so great as it now is in 
this reconstructed era. The hardest 
struggle of all is to be something dif- 
ferent from what the average man is. 
I don’t believe in “‘super-men,”’ for the 
world is full of capable men, but it’s 
the fellow with determination that 
wins out. 

Bet on the United States if you must 
bet at all, for any good enterprise in 
this country is worth more than six or 
seven per cent. Put your all irto any 
business which depends for its success 
on your own brains and determination 
to win. Be not fearful in borrowing 
money; I have borrowed more money 
than any other man in the United 
States, and on less collateral. 

Be sure to go into a business that 
will keep your interest, for you can’t 
handle working men successfully if you 
only pretend to be interested in them. 

If I were able to give you whatever 
I wanted, I would wish that you might 
have a rugged constitution, a desire to 
work, and the great American charac- 
teristic of driving onward. 

Any man who goes into anything in 
life and does it better than the average 
will have a successful life. If he does 
it worse than the average his life will 
not be successful. No business can 
exist in which success cannot be won 
on that basis. 

Another important thing is loyalty. 
Be loyal. What measure of success I 
may have won in life I attribute to the 
loyalty I had for a dear old friend who 
was my first steel master, whom you, 
perhaps, have never heard of — Cap- 
tain Bill Jones. 

Captain Jones was a great mechanic, 
just a natural genius at mechanical 
things. No education at all. He knew 
nothing of engineering or chemistry or 
the sciences. Now I was thrown in, 
fortunately, with him. I made up my 
mind that I could be very useful to 
that man by learning things that he 
could not learn, and, above all, by 
being loyal to him and never letting the 
world know that the things for which 
he received credit were not his own 
creation. Did you ever stop to think 
that a great man in life who has won 
great acclaim and great reputation is 
the very man willing to share and give 
the honor to others in the doing of the 
things that made him great? The man 

(Continued on page 286) 
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THE ELECTRICAL ENGINEERING LABORATORIES 


OF TECHNOLOGY 


By Prof. F. A. LAWS, °89 


Professor of Electrical Measurements, Massachusetts Institute of Technology 


Those familiar with the history of 
the Massachusetts Institute of Tech- 
nology know that the Department of 
Electrical Engineering was developed 
from an option in Applied Electricity 
established by the Corporation in 1882 
at the suggestion of the late Professor 
Charles R. Cross, for many years the 
Head of the Department of 
Physics, Director of the 
Rogers Laboratory of Phys- 
ics, and later, Professor in 
charge of the Course in 
Electrical Engineering. This 
development of the Depart- 
ment of Electrical Engineer- 
ing from the Department of 
Physics accounts in large 
measure for many of the 
salient characteristics of the 
course in Electrical Engineer- 
ing as it now exists. 

It was natural that, in de- 
veloping the general plan, 
great stress should be put on 
the laboratory side of the 
work, for the Institute had 
been the first educational 
establishment to undertake 
the giving of laboratory in- 
struction in Physics to stu- 
dents in classes, and the 
Electrical Engineering Lab- 
oratory was. a direct devel- 
opment from the Physical 
Laboratory as such. Class 
work in the Physical Labo- 
ratory was started as early 
as 1869 by the late Professor 
Edward C. Pickering, Direc- 
tor of the Rogers Laboratory 
of Physics, who later be- 
came the distinguished direc- 
tor of the Harvard University 
Astronomical Observatory. 
Naturally a man of his solid 
scientific attainments could 


To these two men the Institute as a 
whole owes a great debt of gratitude in 
establishing its laboratory work on a 
solid quantitative basis so that it has 
become one of the laboratory tradi- 
tions that a number of experiments 
well performed, thoroughly understood 
and adequately reported upon are of 





maintained, even though the subject- 
matter was greatly changed and con- 
tinually changing to meet the require- 
ments of the rapidly developing elec- 


.trical art. 


The Measurements Division of what 
is now the Electrical Engineering 
Laboratory was the first distinctly 
professional offshoot of the 
Physical Laboratory; this 
was followed in due time by 
the Dynamo Division, then 
in 1913 by the Research 
Division Laboratory, and 
finally the Communications 
Division of the Laboratory 
which is now being equipped. 
This last is to furnish the 
additional special laboratory 
instruction demanded by the 
newly established option in 
Electrical Communications. 

Serving all of the above 
laboratories is the power 
plant on Vassar Street, a 
general description of which 
was given by Major Smith 
in the January number of 
Tue Tecnu ENGINEERING 
NEws. 

The general scheme of the 
power distribution as far as 
the, Electrical Engineering 
Department is concerned is 
shown diagrammatically in 
Figure 1 (see page 292). The 
departmental substation, en- 
closed by the dotted line in 
the diagram, receives current 
from the power house, gen- 
erally at 2300 volts, 3 phase, 
60 cycles per second, and 
supplies alternating and 
direct current for all the lab- 
oratories via motor generator 
sets. In addition, there is a 
direct connection to the 


not fail to leave a lasting GENERAL VIEW OF LABORATORY OF DYNAMO DIVISION power house via _ trans- 


impression on any institu- Small units of apparatus are placed on the balcony and the larger units are 
on the main floor all of which is not shown in this picture. 


tion with which he was 
connected. His book on 
Physical Manipulation, published in 
1872, was for many years used as a 
text in connection with the work of 
the laboratory. Among Professor 
Pickering’s pupils was the late Pro- 
fessor Silas W. Holman, a great 
laboratory teacher, an expert manipu- 
lator, a man of unbounded enthusiasm 
and a source of inspiration to his stu- 
dents, and a man who uncomplain- 
ingly carried not only the load natu- 
rally associated with the teaching pro- 
fession, but a great burden of ill health 
as well. 


far more educational value than a 
greater volume of work performed and 
reported upon in a slipshod manner. 
Those who came under Holman’s per- 
sonal influence can never forget his 
formative power, whether they be pro- 
fessional teachers or men of affairs. 

It was natural, when the few electri- 
cal experiments in the Physical Labora- 
tory gradually developed into a more 
extended course and finally into the 
course in Electrical Engineering Labo- 
ratory, that the general educational 
characteristics of the work should be 


formers, so that] power at 
230 volts, 3 phase, 60 cycles 
per second may be placed 
on the bus bars. Also the direct cur- 
rent 230 volt bus bar can be ener- 
gized directly from the power house, so 
that it is not necessary to operate the 
substation all of the time. A 240 volt, 
25 ampere storage battery is available 
if exceptionally constant direct cur- 
rent voltages are required. 

The 2300 volts, 3 phase, 60 cycle 
power is transformed in the substation 
as follows: (1), into 230 volt, direct 
current by means of a 250 kilowatt 
induction motor generator set; (2), 
(Continued on page 292) 
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THE GROWTH OF RESEARCH IN AN INDUSTRY 


By F. E. CADY, ’01 


Manager of Research Department, National Lamp Works of General Electric Company, Nela Park, Cleveland, Ohio 


Two decades ago the association of 
the words “research” and “industry” 
would, in this country at least, have 
conveyed an idea of an intensive effort 
directed toward the solution of intricate 
problems of a technical character aris- 
ing in the course of manufacturing pro- 
cesses, and having for its object the 
improvement of those processes or the 
discovery of new and more efficient 
ones. The idea of any company set- 
ting aside part of its profits to be 
devoted to the advancement of science 
would have been considered as chi- 
merical as to expect a business organi- 
zation to emulate the philanthropies 
of a Carnegie or a Rockefeller. It is 
true that even in those days some 
large industrial corporations main- 
tained laboratories in which, in con- 
nection with their industrial work, 
physicists and chemists obtained 
results of scientific interest, but these 
individuals were employed for and 
were expected to produce results 


which had a recognizable commercial 


value. 
It was, therefore, with considerable 
surprise and skepticism on the part of 


those engaged in pure research in the 
universities and educational institu- 
tions that it was announced in 1908, 
by what was then called the National 
Electric Lamp Association, that a 
laboratory had been established which 


would be devoted to pure research. 
The lamp industry is one of a number 
of industries in which the develop- 
ment of the output can be readily 
traced to the results of scientific study 
and experiment, and this is particu- 
larly true of its development since the 
advent of the series of so called metal- 
lic filament lamps starting with the 
graphitized carbon through the tanta- 
lum, osmium, and the present vacuum 
and gas-filled tungsten lamps. So it 
was quite fitting that this acknowl- 
edgment of the value of pure research 
should come from this source. It was 
recognized by those at the head of the 
organization that just as the past of 
the industry had benefited by science 
the future would ultimately depend 
upon the more thorough understand- 
ing of the laws and principles under- 
lying the action of light in all its broad 
phases. As Dr. Nichols points out in 
his inaugural address, the worker in 
advanced scientific research must 
uncover the store of scientific facts on 
which the practical worker can draw 
to further the growth of the industry. 

It was early realized by the Direc- 
tor that the laboratory offered an 
opportunity for the coérdination of 
the work of the physicist, the physi- 
ologist and psychologist, the first to 
study the laws and principles of the 
production of radiation, the last two 


THE PURE SCIENCE LABORATORY OF THE NATIONAL LAMP WORKS 
AT NELA PARK 


to study its effects. Such coédrdina- 
tion, while it might be expected in 
collegiate institutions, seems to be 
only too rare. At the same time its 
advantages would seem to be only too 
evident. From his contact with the 
physiologist and _ psychologist, the 
physicist realizes that the eye and 
mind are the all-important factors in 
the use of radiation produced for arti- 
ficial illumination. On the other hand 
the physiologist and psychologist learn 
from the physicist how to produce, 
handle and describe radiation used in 
their researches. A lack of knowledge 
of some of the fundamental but less 
well-known principles of physics has 
obscured and in many cases invali- 
dated much research work in the 
physiology and psychology of vision. 
Curiously enough the laboratory was 
started in a small building at one time 
used as an experimental laboratory by 
Charles F. Brush, whose work on the 
arc lamp in the early days of electric 
lighting was so monumental. Two 
essential adjuncts were started imme- 
diately, the mechanician’s shop and 
the library. Subscriptions were placed 
for all of the most important scientific 
and technical journals as well as for 
back numbers of those most frequently 
consulted. This made available to the 
members of the staff work which had 
been done in the past, and work which 
was going on, thus avoiding dupli- 
cation. A competent mechanician in 
the shop made new apparatus and 
repaired such as became damaged. 
Among the subjects studied in the 
sarly days of the laboratory might be 
mentioned the problem of finding why 
such metals as tantalum, osmium and 
tungsten are better materials for use 
in the production of light than other 
metals. As an auxiliary a study was 
made of the total energy radiated from 
the filament of an incandescent lamp, 
and a method was developed for deter- 
mining the losses by conduction at the 
leading-in and anchoring wires. It 
was found possible by this method to 
determine for every unit of length of 
the filament, while heated to incan- 
descence, the energy input, the energy 
radiated, and the luminous value of 
the radiated energy. The measure- 
ment of light is an extremely import- 
ant factor in studying its action, and 
in this connection an elaborate investi- 
gation was carried out on the flicker 
photometer in order to ascertain its 
ralue in solving the problem of the 
measurement of light sources differing 
in color. A study was made of the cor- 


(Continued on page 288) 
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STATIC ELECTRICITY AS A CAUSE OF 


DUST EXPLOSIONS 


By PROF. F. A. ROGERS, Lewis Institute, Chicago, IIl., and DR. HAROLD H. BROWN, Hollinsworth and Vose Company, Norwood, Mass. 


Static electricity means electricity 
standing still. If you could get it to 
stand still, there would not be much 
hazard in static electricity. The 
trouble with it is it doesn’t stand still, 
but appears to jump from whatever it 
happens to touch, and, in jumping, if 
it hits the air and creates a spark, it is 
liable at times to cause fire. 

You will recall from your old text- 
book on physics, that as long ago as 
600 B. C., the Greeks discovered that 
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the mass of the whole atom. In other 
atoms we have more than one of these 
negative charges, and in some atoms a 
good many. When we rub a piece of 
glass with silk, we rub off some of the 
electrons; that is, we rub off some of 
the negative and, of course, that leaves 
the predominance positive; then the 
silk contains more electrons than it 
had before, while the glass contains less 
electrons than it had before. When we 
rub a piece of ebonite with fur, we rub 
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COMB DEVICE FOR REMOVING STATIC ELECTRICITY FROM BELTS 


The combs have to be placed within a few inches of the point where the belt leaves the pulley to be 
effective. 


amber rubbed with certain substances, 
such as wool, possessed the property of 
attracting certain light objects, such as 
pith of wood or hair. Amber, in the 
Greek, was called “electron,” and from 
this name we get the word “elec- 
tricity.”” It was more than two thou- 
sand years afterward, however, that 
Gilbert, the Englishman — the physi- 
cian of Queen Elizabeth — found sub- 
stances other than amber which pos- 
sess this property of picking up cer- 
tain little objects when rubbed with 
certain other things. 

Suppose we rub a piece of glass with 
a silk cloth. Let us also take a piece of 
hard rubber or ebonite and rub it with 
catskin. Although the glass will push 
the silk away and the ebonite will 
push the catskin away when we bring 
the ebonite near the glass rod, we find 
they are attracted. This leads us to 
the conclusion that there are two kinds 
of electricity. The kind we get on 
glass by rubbing with silk we call posi- 
tive, and the kind we get on ebonite 
by rubbing with catskin we call nega- 
tive. Our modern theory explains this 
in the following fashion. In the hydro- 
gen atom we have a central nucleus 
which contains a positive charge — it 
contains about 1799/1800 of the whole 
mass of the atom. Surrounding, or 
rather, connected with this central 
nucleus, but situated some distance 
from it, we have another small mass 
called an electron, which contains a 
negative charge and is about 1/1800 of 


some of the electrons off the fur on to 
the ebonite, then we have what we call 
a negative charge, or an excess of the 
negative on the ebonite. 

In dealing with static electricity 
we should remember the discharging 
power of points. It was Benjamin 
Franklin who discovered the discharge 
power of points and made use of it in 
lightning rods. In this connection, one 
fact should be borne in mind, that is, 
that electricity will travel by the short- 
est path possible. For example, if two 
leyden jars are fully charged, one with 
positive and the other with negative 


electricity, even though they may be 
connected by a wire about four feet 
long, if the tops of the jars are brought 
close together, a spark will jump the 
gap rather than flow around the long 
wire. 

Although we all know what a thun- 
derstorm is, there has been a great 
mystery as to the causes of atmos- 
pheric electricity. I want to go into 
this briefiy, because I think it bears on 
the hazard in connection with the 
handling of gasoline. During 1908 and 
1910, Dr. J. C. Simpson of the British 
Meteorological Bureau in India per- 
formed a long series of experiments to 
find out the causes of atmospheric 
electricity. He finally discovered that 
when a drop of water falls through the 
air at a speed of about twenty-six feet 
per second it breaks up into spray. 
That is, you take a solid drop and 
when the speed reaches about twenty- 
six feet per second the drop breaks up, 
and when it breaks up the fine part of 
the spray seems to be negatively 
charged. It seems that the friction of 
the air, or rather the breaking up of 
the drop by friction, separates the 
electrons from the main body of the 
drop. The electrons, of course, carry 
the negative charge. 

In a thunderstorm the thunder cloud 
shows a boiling effect on the top. You 
see them sometimes in the evening, on 
the horizon, and will usually see on the 
top a boiling, or cauliflower effect, that 
seems to be caused by an upward draft 
of air. Simpson found that this upward 
draft carried water up with it. The 
upward draft must, then, have a 

(Continued on page 302) 
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This fire was caused by a dust explosion in the feed grinding department and was probably due to 
static electricity. 
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New Electric Furnace for the Treat- 
ment of Non-Ferrous Metals. A 
new electric furnace has been tried, 
which seems to give some remarkably 
good results. It is claimed that 
whereas a coal-fired furnace for the 
treatment of brass costs $16.00 per 
ton to operate, and an oil-fired fur- 
nace about $14.00 per ton, this new 
electric furnace brings the cost down 
to less than $8.00 per ton. 

This new furnace has also the great 
advantage of doing away with the 
very big losses of zinc, in the manu- 
facture of brass, due to the vaporiza- 
tion of the metal as a zinc oxide. 

It has been figured that this coun- 
try would have saved $20,000,000 if 
the brass treated for war purposes 1n 
1917 alone had been melted in elec- 
trical furnaces. 

The United States Bureau of Mines 
proclaims that the brass melting indus- 
try would save between two and three 
million dollars a year by replacing the 
old systems with electric furnaces. 

This new furnace has been found 
most efficient; it follows the “induc- 
tion type”’ principle. 


Reciprocating Engine. A new type 
of reciprocating engine, for which the 
inventor, E. N. G. Reagan, claims a 
greatly increased horse power for a 
given pressure, is a radical departure 
from the present-day type. 

It has no base, no crank case, no 
crank shaft, no connecting rod, no fly- 
wheel, no gaskets or packing glands, 
no screws or bolts in its moving parts, 
and is controlled by one lever in all 
positions of speed, viz., forward, neu- 
tral, reverse, and brake. 

The engine has the same torque, 
from the moment of starting up to 950 
revolutions per minute, and may be 
constructed of any desired size, with 
an even number of cylinders, using a 
sight feed. The steam generator is of 
the safety tubular boiler type. It con- 
tains automatic control of water and 
fuel. The burner is a steam atomizer, 
using crude petroleum as fuel, elimi- 
nating cloggings of pipes. 

The steam is taken from the gene- 
rator to the engine at about 60 
degrees Fahrenheit, passing through 
the engine to the condenser, turning 
the steam back to water and returning 
to the boiler at about 205 degrees 
Fahrenheit. 
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It is claimed that the engine can be 
compounded to any working capacity. 
The engine was given a careful test in 
the laboratory of the University of 
Detroit and is said to have proved 
entirely practical and superior to other 
engines in many ways. 

It is intended for use on farm trac- 
tors, concrete mixers, road machines of 
any description, steam shovels, street 
cars or interurbans, elevators, hoisting 
machines, motor busses, motor boats. 

This engine at the present time 
shows a mechanical efficiency of 92 
per cent. The demonstrating model 
weighs 160 pounds, developing 45 
horse power at 120 pounds steam 
pressure. 


Simplified Paving Brick. The Bu- 
reau of Standards has just published 
the results of a recent conference of 
the trade looking to elimination of 
unnecessary variety of shapes and 
sizes. The fact that very little impetus 
is needed to put through a really meri- 
torious project of this character is 
indicated by noting that it took less 
than six hours discussion to reach an 
agreement eliminating fifty-five out 
sixty-six existing varieties; and that 
at a later meeting the remaining eleven 
were further reduced to seven. Pav- 
ing brick will hereafter be made only 
in sizes 3 by 4 by 814, 3% by 4 by 81%, 
314 by 31% by 8% and 3% by 3 by 8% 
inches, with certain of these sizes made 
up in different styles so that there are 
in all the seven varieties mentioned. 
It will be noted that all bricks, with- 
out exception, will be 81% inches long. 

— Scientific American. 


Hardening Steel Without Scaling. 
Processes for hardening steel without 
scaling have had much attention in 
England during recent years. One of 
the most successful hardening surfaces 
that meets these requirements is that 
made under the Walters patents. In 
this furnace the work is.suspended in 
a vertical tubular muffle heated by an 
electric resistance winding of nichrome. 
The atmosphere in the heating space is 
coal gas, which is admitted to the 
lower end of the muffle and escapes 
slowly through an outlet near the top. 
The atmosphere, therefore, is non- 
oxidizing and, in fact, slightly reduc- 
ing. When the work has reached the 
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required temperature, it is dropped 
straight into a quenching tank with- 
out coming in contact with atmos- 
pheric oxygen. The result is a surface 
quite free from pits or scaling. At 
present the furnace is in use chiefly in 
tool rooms and for laboratory pur- 
poses, but larger furnaces have been 
used with great success in the harden- 
ing of crankshafts, rolls and other 
heavy work up to 200 pounds. - 
Machinery. 


New Planet. A new asteroid was 
recently photographed at the United 
States Naval Observatory. The planet 
was first sighted on December 22 as a 
by-product of the regular observa- 
tory, and is in the constellation of 
Orion and has a magnitude of ten. 
At present there are less than 1000 of 
these planetoids known, the largest 
being about 450 miles in diameter. 
The diameter of the new planetoid 
has not yet been measured. The planet 
was independently discovered by ob- 
servatories in Algeria and Spain about 
ten days previous to the observations 
at the Naval Observatory. 


Helicopter. The new helicopter 
which has recently made successful 
flights at McCook Field at Dayton, 
Ohio, was invented and built under 
the supervision of Dr. George de 
Bothezat by the United States Air 
Service Division at an estimated cost 
of $200,000. According to informa- 
tion made public by the inventor, the 
helicopter weighs 3,600 pounds, is pro- 
pelled by a 170 horse power motor, 
with a total blade area of 900 square 
feet, four propellers, each having six 
blades. The diameter of the propeller 
is twenty-five feet. The plane is capa- 
ble of rising vertically in the air and 
hovering over one spot. The descent 
is made straight downward, but it can 
travel horizontally as well as verti- 
cally. Dr. de Bothezat has invented 
airplane and gyroscopic apparatus and 
designed mathematical and aeronauti- 
cal instruments, some of which are 
in use now at McCook Field. Dr. de 
Bothezat is the author of the sup- 
posed first book on airplane mechanics 
published in Paris, France, in 1911. 


Electrification of the St. Gothard 
Railway that crosses the Swiss Alps 
has finally been completed, after nearly 
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nine years of constant work. The St. 
Gothard Railway is one of the great 
arteries of European railway traffic. 
To electrify this road the whole line 
practically had to be reconstructed. 
Two large power plants had to be 
built, bridges had to be strengthened, 
and telephone and telegraph lines had 
to be relaid. One of the power plants 
was built at Amsteg and the other at 
Piotta. These two plants and five 
substations for transformation of the 
current form the complete power 
system. 


Large Radio Station. Construc- 
tion of a high-powered radio station 
in China, at a cost of $13,000,000 is to 
be started immediately by the Federal 
Telegraph Company of Delaware, a 
company jointly owned by the Califor- 
nia Federal Company and the Radio 
Corporation of America. The enter- 
prise will bring the control of wireless 
communication with the Far East into 
American hands for the first time. 

The main and secondary stations 
are to be built at Shanghai. It is 
claimed that the main station will be 
the most powerful in the world, and it 
is estimated that the construction of 
the entire project will require about 
twenty months. In it will be installed 
duplicate 1,000 kilowatt are trans- 
mitters of the Federal type. Subsidi- 
ary radio stations will be erected at 
Canton, Pekin and Harbin, this pro- 
viding the first wireless  communica- 
tion between the different sections in 
China. 


Engineering Library. An engineer- 
ing library, the largest and best of its 
kind in the West, is being established 
for Colorado engineers. It is modeled 
after the library of the United Engi- 
neering Societies, and will be located in 
a room of the Denver Public Library. 
This room, the Technical Room, will 
be set apart and remodeled to properly 
care for the valuable collection. 

The money for establishing the 
library was secured through the fore- 
sight of the Colorado Engineering 
Council at the framing of the Engi- 
neer’s License Law. The council, con- 
sisting of delegates from the seven 
largest technical societies in Colorado, 
feared that the fees paid by engineers 
for securing licenses and renewals 
would be absorbed for ordinary State 
purposes. It therefore inserted a clause 
in the law specifying that the money 
so obtained shall be used for “the pur- 
chase of technical books and publica- 
tions. ” 

The original contribution to the 
library consists of over three thousand 
books now owned by the Colorado 
Scientific Society. To this will be 
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added the scientific collection of the 
Denver Public Library and books to 
be purchased from an available fund 
of $12,000 and an annual income of 
from $2,500 to $4,000. A photostat 
will be installed for furnishing photo- 
graphic copies of rare drawings, papers, 
or articles that cannot be readily cir- 
culated. 


Boll Weevil Destroyer. If experi- 
ments which have been conducted 
prove successful in practical use, cal- 
cium arsenate is bound to be super- 
seded as a boll weevil destroyer. Dr. 
Cox, President of Cox College is con- 
fident that the boll weevil destroyer is 
no longer an experiment, but can be 
applied on a large scale to rid the South 
of this cotton parasite. Dr. Cox’s ex- 
periments on his 1800 acre farm 
in Bullock County, Alabama, show 
that using his preparation he can 
raise a crop of cotton as fine as that 
of pre-weevil days. The destroyer is a 
poison, is soluble, and is applied as a 
liquid by means of spraying. The 
plant is inoculated by the liquid, 
which also forms a gas two and one- 
half times heavier than air. This gas, 
which is colorless, kills the weevil and 
larvae without injuring the plant. 

The poison is superior to calcium 
arsenate as only a few applications to 
each crop are necessary. Rain will not 
wash it away since, being soluble, it 
is taken up by the plant. This product 
will soon be manufactured at Atlanta 
in large quantities. 


Gasoline Electric Car. As the result 
of efforts to manufacture a self-pro- 
pelled railway car which would com- 
bine the utility and flexibility of the 
electric car and the low installation 
cost of the gasoline car, Swiss engi- 
neers have developed a new car which 
is said to combine these advantages 
successfully. The car is so designed 
that the gasoline motor, which is 200 
horse power, four cycle Sulzer engine 
of the new RV type, can be operated 
at almost constant speed, thus favor- 
ing the most economical fuel consump- 
tion. 

The actual motive power is elec- 
tricity, a specially designed electrical 
transmission system making various 
speeds possible without changing the 
speed of the gasoline motor. 

Under trial tests the car has been 
found to be extremely economical to 
operate. The fuel consumption for 1 
km. is, when no trailer is attached, 
0.6 kg. of gasoline, or approximately 
0.262 gallons per mile. Thus a stor- 
age capacity of 350 litres (92.47 gal- 
lons) would be sufficient to give the 
car a traveling radius of about 500’km. 
or 314 miles. Running on a level réad- 
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bed, the car, without trailer, can attain 
a speed of about 44 miles per hour, and 
with a 20-ton trailer 37.5 miles per hour 
can be reached without overcrowding 
the motor. 


The most extensive test made on the 
car was conducted on the line between 
Winterthur and Frauenfeld, near Zu- 
rich, Switzerland. The distance be- 
tween the two towns is ten miles, and 
on the trip to Frauenfeld from Winter- 
thur, 1.85 gallons of gasoline were con- 
sumed. Returning 3.44 gallons were 
used. Thus a total of 18 kg. of gasoline 
were used and at the prevailing price of 
12 francs per 100 kg. the cost to run 
the car 20 miles was 2.2 francs, or 44 
cents. 


The car is constructed to operate on 
standard gage track, and is fitted with 
two driving platforms, thus permit- 
ting it to be run on tracks where turn- 
tables are not available. There are 
seating accommodations for 69 per- 
sons, and in the aisles there is stand- 
ing room for 16 more. The total length 
from the front to rear buffers is seventy 
feet. Five axles are used to support the 
weight of the car which is approxi- 
mately sixty-five tons. — Journal of 
Electricity and Western Industry. 


Staggered Rail Joints are at the 
moment the subject of keen discus- 
sion in British Technical papers. One 
authority claims that the staggered 
joint as used in America causes train 
swaying. British self-satisfaction is 
keen at the discovery of a considerable 
volume of American opinion in favor 
of the British system of opposite joints 


New Motor Fuels. The South Afri- 
can Railways have recently awarded 
a six months’ contract to the manu- 
facturers of “Natalite,” a gasolene 
substitute for use in motor transport 
service. ‘“Natalite” is a sugar cane 
distillate made largely from waste 
materials and was offered at a much 
lower price than gasoline. 

Another example of motor fuel 
substitutes appeared in the following 
extract from the South African Jour- 
nal of Industries. The raw material 
from which the fuel is distilled is the 
prickly pear. The prickly pear alco- 
hol was distributed to three garages 
in the Orange Free State and a public 
demonstration of its starting, pulling 
and flexible powers in three makes of 
cars was held in Bloemfonteen. The 
drivers reported the fuel equal, and in 
some respects superior, to the highest 
grades of gasolene imported from the 
United States. Government experts 
also reported the spirit free from cor- 
rosive and other agencies detrimental 
to internal combustion engines. 
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THE STUDENT AND WORLD 
AFFAIRS 


For a century and a half the voice 
of the people has been increasingly the 
greatest influence in the determina- 
tion of the policy of the world’s gov- 
ernments. Today public opinion is 
easily the dominating factor in every 
one of the world’s leading nations. 

This tremendous power that the 
public holds in its hands is not always 
a power for good. It may as well be a 
power for evil. And if the governing 
in the world is to be done wisely, pub- 
lic opinion must be wisely and thought- 
fully formed. 

Mr. Frank Simonds, who has for 
some years contributed monthly arti- 
cles on the political and military situ- 
ation in Europe to the Review of Re- 
views, indicated, in a recent issue of 
that magazine, something of the bane- 
ful influences exerted by a_ public 
opinion formed, not rationally, but 
prejudicially and in haste. Speaking 
of the policies of the leading European 
countries, he shows quite conclu- 
sively that generally the premiers and 
prime ministers have had, in deter- 
mining their course, a choice of two 
alternatives. Either they may do the 
thing that ultimately will prove the 
best but which an irrational public 
opinion opposes or he may do what 
the public opinion demands, knowing 
full well that it leads but to further 
trouble. 

In the European countries where 
the vor populi is so swift in its action 
that he who seems firmly ensconced as 
premier today may be a mere citizen 
in a week, these men have but one 
choice, to do what public opinion 
demands. For however patriotic and 
willing for sacrifice of self for country 
the individual may be, it is not diffi- 
cult to realize that, sooner or later, 
some one will be forced to do as the 
public demands. 

The mechanism of our own govern- 
ment does not allow for such sudden 
changes in administration but it does 
allow a change of public opinion to 
bring about a situation fully as dis- 
tressing. The examples of friction 
between the executive and legislative 
branches of our government have been 
too numerous and striking in recent 
years to need much comment. Suffice 
it to say that with the legislative 
bodies and the President at odds, the 
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functioning of the government comes 
very near a standstill. 

So long as public opinion has this 
power for good and evil, and despite 
such paternalistic measures as_ the 
Eighteenth Amendment, this seems 
to be for a long time, public opinion 
must be rationally and wisely formed. 
The college students of today will 
generally be the leaders in all fields of 
endeavor tomorrow. Upon them, as 
such leaders, will fall the burden of 
controlling the formation of the future 
public opinion. That they do it well 
and wisely necessitates their having a 
knowledge of the facts in the case, it 
requires them to have some knowledge 
of the world’s governments and of the 
trend and meaning of current politi- 
cal events. To be thus acquainted 
with world and national politics one 
must read the reliable publications of 
the day. Hence it becomes incumbent 
upon the present college student to 
develop in himself the habit of read- 
ing authoritative articles and of form- 
ing his opinions only after a consider- 
ation of all sides of the question. 
Today this habit may be of little 
direct value to him, though he no doubt 
will find it interesting as well as in- 
formative, but tomorrow it will enable 
him to live under a government more 
wisely conducted and more effective 
in results. 


vo Sunn» 


THE OLD ORDER CHANGETH 


It is hardly probable that the advent 
of Dr. Stratton to his duties as Presi- 
dent has had any direct connection 
with the movement toward a fuller 
and deeper Technology tradition and 
spirit. It is an interesting coincidence, 
none the less, that the coming of our 
new President, who has expressed his 
approval of several manifestations of 
this movement, should find feelings 
and thoughts that many Tech stu- 
dents have cherished for a consider- 
able period of time, struggling for 
expression in accomplished changes. 
That this tendency has had no small 
opposition has brought it the more 
forcefully and completely before the 
student body. 

The first concrete manifestation 
came with the appointment of a com- 
mittee from the senior class to con- 
sider the matter of wearing the cap and 
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gown at graduation. This committee 
investigated the matter and reported 
it as their finding that the wearing of 
the cap and gown was advisable. A 
representative group of approximately 
fifty men was called to a meeting, the 
proposition placed before them and 
opinions on the matter requested. It 
developed that there was no one of 
this group who did not favor the adop- 
tion of this custom. A meeting of the 
class was then called to discuss the 
matter and, if possible, arrive at a 
decision. 

As is customary, but a small frac- 
tion of the class attended. What this 
meeting lacked in quantity of attend- 
ance it made up in quantity of dis- 
cussion. This latter commodity was 
much more distinguished by its vol- 
ume than by its quality. The logic of 
neither side could accurately be styled 
crushing. Nothing was decided here, 
and recourse was had to that court of 
ultimate decision, the class ballot. 
This court declared itself, by a safe 
majority, to be in favor of the use of 
the cap and gown. 

From the first rising of the curtain on 
this particular drama the whole affair 
was spiced with delightful minor inci- 
dents. The scenes between the main 
acts added no small amount of inter- 
est and illumination to the major per- 
formance. It was to be regretted that 
a tendency toward personalities was 
observed in several cases. Through 
the whole discussion, however, there 
was the thought that the thing was a 
question of more than just caps and 
gowns. And so it is. Whether the 
senior class this year wears caps and 
gowns at its graduation exercises or 
not is but one side of a many-sided 
question. 

The heart of the matter is not read- 
ily discovered. To the present author 
it seems to lie somewhere in the direc- 
tion about to be indicated. Probably 
the evolution here presented is not 
wholly accurate. Its verification re- 
quires not only a knowledge of Tech- 
nology history as seen by the outsider, 
but also an intimate acquaintance 
with the student feelings, thoughts 
and sentiments over the span of years 
that have seen Technology’s growth. 

Technology was founded as a school 
for men who could and wanted to 
work. It was a place for this type of 
man to come to and gain knowledge 
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of a practical sort. Because it was a 
schoo! for serious work the standard 
of accomplishment was set high. The 
faculty, therefore, made it a principle 
not to distinguish by any sign from 
them the more excellent scholars from 
the just passable. To have completed 
one’s course of study and to receive 
one’s degree was to have accomplished 
enough to set the Technology gradu- 
ate apart as a superior man; he needed 
no summa cum laude. 

The Institute founders, still consid- 
ering that they were dealing with men, 
did not impose their wills upon the 
students outside the classroom. Men 
should be able to care for themselves 
and do the manly thing. 

The attitude of serious-mindedness 
and policy of holding the Institute 
diploma as the highest scholastic honor 
obtainable made for Technology the 
wonderful reputation it enjoys today. 
In those early years Technology 
stood head and shoulders above every 
other school of the kind. There 
were but few of them and Tech- 
nology was the pioneer. As the years 
have passed “Institutes of Technol- 
ogy” and “Polytechnic Institutes”’ 
have sprung up all over the country. 
These schools have been able to build 
up reputations also, and the “ Boston 
Tech” man, though still acknowledged 
as a graduate of the country’s greatest 
engineering school, is no_ longer, 
merely by merit of his being such a 
graduate, a man apart and above. 
One more change of importance has 
taken place as the years have passed. 
Technology has grown. The student 
body is no longer a small, select group. 

Before considering the effect of 
these changes it is necessary to realize 
that every one striving for something, 
working hard over an extended period 
for some object, wants a realization of 
what that object is, what it means. 
If he cannot get this much, he wishes 
at any rate some outward manifesta- 
tion of the fact that when he has ac- 
complished that object he will have 
done something worth while, worth 
recognition. It is not enough that he 
should be just told that such is the 
case. He wants to look forward to the 
time when, his object achieved, he will 
receive recognition for his work; and 
he wants to be able to visualize that 
recognition. 

In the early days of Technology’s 
history the Technology student had 
these things in a way that he has not 
today. He was then a member of a 
small group of men doing something 
that had never been done before. The 
group was small enough so that ac- 
quaintance throughout the whole stu- 
dent body was easy. The Technology 
student needed no graduation cere- 
mony to look toward as a manifesta- 
tion of what his work meant, he had 
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but to look around him and see that 
there were no others like him; he could 
see that he was or would be, when he 
graduated, a man apart. Today the 
Technology student sees some three 
thousand others like him, he knows 
that there are scores of. technical 
schools in the country, and he no longer 
sees just how Technology is going to 
make him a man well above the aver- 
age intellectually. He believes that it 
will or he would not have come, but 
with only that belief, unsupported by 
anything tangible, he finds he has 
moments of doubt. He wants his mani- 
festation, his sign. 

He think he sees that sign in his 
graduation ceremonies, but he finds 
that they are, frankly speaking, a 
farce. His faith is again shaken. But 
because he is quite sure of what he 
wants, he sets out to make those cere- 
monies dignified, beautiful and full of 
meaning. He sees the wearing of caps 
and gowns as a step in this direction. 
And so he strives to have them used. 
This initial step has been taken not, 
it is true, with the unqualified approval 
of the class, but at least with the back- 
ing and enthusiasm of a substantial 
majority. And this will not be enough. 
The work will be advanced still far- 
ther. With this first step taken it will 
be for the Class Day Committee to 
pick up the work and carry it along to 
a satisfying conclusion. The ultimate 
in this direction will not be reached 
this year, probably; but it is inevitable, 
and the graduations of future years 
will be not boresome, tiresome affairs 
featured by an undignified distribu- 
tion of diplomas, but instead simple, 
beautiful ceremonies that will leave 
a lasting impression on the hearts of 
the graduating classes. 


so Quan» 


THE HONOR SYSTEM 


It is rather a pity that among indi- 
viduals who have reached a stage of 
mental development which enables 
them to enter upon a college educa- 
tion, we always find a few who are so 
ignorant of the fundamental princi- 
ples of ethics as to require some sort 
of check upon their honesty. But as 
we always do find these backward 
individuals in our institutions of higher 
learning, we are forced to look at the 
situation squarely and to devise the 
best means of helping as well as re- 
stricting the actions of these unde- 
veloped characters. When confronted 
with the problem, one of the best reme- 
dies that suggests itself to our minds is 
some sort of an honor system. 

The Institute, at present, is con- 
fronted’ with this problem, and it is 
imperative that we find the best solu- 
tion. Serious consideration should be 
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given to the honor system to find 
out whether it is an adequate and 
desirable answer to this perplexing 
question. It might be well, in this con- 
nection, to review some of the facts 
concerning the honor system. 

Data from other colleges having the 
honor system indicate that in many of 
them it is successful, while in others it 
does not work at all, but a proper clas- 
sification of these data shows that it 
can be predicted without fail whether 
or not such a system will work. Where 
the number of men is sufficiently small 
so that all are well known to each 
other, a tacit agreement that “there 
is no dishonesty here” is all that is 
necessary, and there is none; but 
where the number of men involved is 
larger, this does not work. In this 
second case, however, the honor sys- 
tem does work when it is sponsored 
by a committee elected by the student 
body and ably seconded by the public 
opinion of the institution. The force 
compelling obedience in this case, 
when a man’s will does not seem to 
compel it, is the censure of his conduct 
as expressed by his fellow students. 

Course IV has been the pioneer in 
bringing such an honor system to the 
Institute. _That it has been highly 
successful is amply testified to by the 
fact that it has remained in continu- 
ous operation ever since its adoption, 
to the complete satisfaction of both 
faculty and student body of the 
Architectural Course. 

Very recently Course X instituted 
a similar honor system for students in 
the Chemical Engineering Course. Its 
life has been too short to say definitely 
whether it will work well or not, but if 
the spirit shown by members of the 
senior class in this course is any indi- 
cation of success, it certainly will not 
fail. 

The matter of an honor system for 
the Institute as a whole is a matter for 
the undergraduates to determine. As 
one member of the faculty has said, 
“It must come from the students and 
cannot be instituted by the faculty 
alone.” It is therefore a subject which 
every undergraduate should give some 
careful thought and study to. 

Perhaps the best suggestion which 
can be offered at this time is that every 
course should institufe and try out the 
honor system within its course. A 
chance will then be given the students 
to find out what it is like and whether 
it is practical. At the end of a suffi- 
ciently adequate time, if enough 
courses report in favor of it, there is 
no doubt that the honor system should 
be adopted for the Institute as a whole. 
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HYDRAULIC WAVE TRANSMISSION OF POWER 


A good deal of attention is being paid 
in England to a new form of hydraulic 
power transmission known as wave 
power. The invention of a Roumanian 
engineer, Mr. Continesco, it is the 
outcome of apparatus designed by him 
and introduced to the British Govern- 
ment during the war, known as the 
C. C. Interrupter Gear, by means of 
which it was rendered possible to fire 
a machine gun through the propeller 
of an airplane without hitting the 
blades, the mechanism, of course, 
being synchronized with the speed of 
the motor. The system is now being 
applied to such purposes as operating 
rock drills in mining; in fact, it is put 
forward as an alternative to com- 
pressed air for this and similar pur- 
poses. 

In ordinary hydraulic power trans- 
mission the water merely acts as an 
indefinitely long and flexible connect- 
ing rod between the accumulator and 
the tool using the power. 

These pumps cause a series of ham- 
mer blows on the water in the trans- 
mission system, which are transmitted 
to the operating piston of the tool and 
reflected back to the pump plunger in 
rapid succession. It should be noted, 
however, that there are certain points 
in the connecting pipe where there is 
no fluctuation of pressure, and a tool 
placed at these points could not be 
operated and this fact distinguishes 
wave transmission from the ordinary 
hydraulic system. 


By MAJOR F. JOHNSTONE-TAYLOR 
British Army 


Wave transmission depends upon 
the impression, first of all, of a con- 
stant mean pressure on the water col- 
umn, and secondly a rapidly varying 
periodic pressure, giving rise to a con- 
tinuous train of compressions and 
rarefactions in the water. It is impor- 
tant to note that the point of genera- 
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minute, the wave length = 60 v/n 
4800/2400 x 60 = 120 feet. The pipe 
need not be straight. 

The generator is shown in Figure 1; 
such a piece of apparatus being en- 
tirely suitable for direct coupling to a 
petrol or electric motor. The usual 
speed is 2400 revolutions per minute. 
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FIGURE 2, A HYDRAULIC ROCK DRILL 


tion of the waves must be connected 
to the point at which they are applied 
by a pipe whose length is equal to half 
the wave length. This wave length 
depends upon the speed of the gene- 
rator in revolutions per minute = n and 
upon v = the velocity of sound in 
water = 4800 feet per second; that is 
to say, if n = 2400 revolutions per 


FIGURE 1, THE WAVE GENERATOR 


The crank a transmits motion by 
means of the short connecting rods b 
to plungers c¢ which have guides d, 
forming crossheads. The plungers 
which are packed with cup leathers 
work in bushes ee. These bushes are 
screwed into chambers f f, which are 
termed “‘capacities.”” It should be noted 
that they are connected by pipe g. 

The diameter of the plunger cc is 
usually one and one-half inches, and 
the stroke three-quarters of an inch, 
giving a total net displacement in f f of 
about 2.65 cubic inches per revolution, 
ninety-four per cent of which repre- 
sents actual compression of the water; 
h is an air-expelling valve for use dur- 
ing the priming of the apparatus. At 
the end of the crankshaft towards the 
observer is a gear-driven lay shaft 
actuating two other plungers at a con- 
siderably reduced speed; one of these 
serves as an oil pump for forced lubri- 
cation, the other serves to provide the 
make-up water referred to, to prime 
the system, and to maintain the mean 
pressure before stated as essential. 
This latter is regulated by a spring- 
loaded valve. 

The rock drill is shown in Figure 2. 
The pipe line is connected to the oper- 
ating cylinder through a rotary valve a 
to the end of the plunger b. The drill 
is held in chuck c, rotary motion being 
given to it by water by-passed for the 
purpose between two successive blows. 

(Continued on page 290) 
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N fiction and the movies all college men natu- 
rally fall into two groups. Those who pass 
their days and nights ‘‘Rah! Rah!’’-ing and 
snake-dancing; and those who never appear 
except with evening clothes—and cane. 

The man who works his way through college 
simply doesn’t figure. 

Taking care of a furnace, running a laundry, 
waiting on table, tutoring, covering for a city 
paper, working in shop or office in vacation— 
all this may be lacking in romantic appeal, but 
it is an essential part of the college picture. 

And a valuable part. The whole college is 
the gainer for the earnestness of men who want 
their education that hard. 

Valuable to the college, but even more to the 
men who travel this rough going. They learn 
an important lesson in Applied Economics— 
the amount of sweat a ten dollar bill represents. 

If you are one of them you may sometimes 
feel that you are missing a good deal of worth- 
while college life. If you are not, you may be 
missing a good deal, too, ‘ 
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that will selfishly stand alone and pro- 
claim that he is the man who has done 
these things, never is the man who 
really did them. My own experience 
is that there is no real effort in life that 
is not done better under encourage- 
ment and approval of your fellow men. 


A man goes along then with greater 
confidence. You must learn to let others 
share with you in that which you are 
are doing, and honor and credit will be 
reflected upon you for so doing. 


Marshal Foch, the great commander 
once said to me: “This great military, 
staff is like an orchestra, and each one 
fills his place. Each is equally import- 
ant in the functioning of the whole. 
If the baton is in my hands it is merely 
a matter of chance, but we shall see 
to it that each man in this staff gets 
recognition for that which is due.” 
You never heard a great man say, “I 
did this,” or “I will do that.” 


In the management of my great 
enterprises I have yet to find fault 
with any man. If a man is such that 
you must find fault with him to get 
the best out of him, he is not a man to 
be desired in an organization. Show 
me the man that will do his best under 
approval, and I will show you the man 
that has within him the elements for 
successful going ahead. 


Now, to come back to loyalty. Be 
loyal to the people with whom you 
associate at the start. When this good 
Captain Jones came to the end of his 
life’s work, do you not suppose it was 
worth more to me than anything else 
to have him say: “‘ That is the man that 
helped me to do these things?” Re- 
member always that it will but attract 
attention and credit to yourself to 
share it with those who help you. 
Be loyal when you start life, wherever 
you start. Make your employer feel 
truthfully that you are sincere with 
him; that you are going to promote 
his interests; that you are going to 
stand for the things which he repre- 
sents; that you are proud of being a 
member of his staff, and there is 
nothing that will reap you a richer 
reward. Loyalty above all! 

There are other things in life than 
mere work. I believe an appreciation 
of the finer things in life, the learning 
to know the beauties of literature and 
art and music will help any man in 
his career. A man to carry on a suc- 
cessful business must have imagina- 
tion. He must see things as in a vision, 
a dream of the whole thing. You can 
cultivate this faculty only by an appre- 
ciation of the finer things in life. No 
active business life, whether it is manu- 
facturing or something else, should 
prevent you from enjoying the beau- 
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ties of life. These finer things will con- 
tribute to your success. 

Be friendly. When you have friends 
you will know there is somebody who 
will stand by you. You know the old 
saying that if you have a single enemy 
you will find him everywhere. It 
doesn’t pay to make enemies. Lead 
the life that will make you kindly and 
friendly to every one about you, and 
you will be surprised at what a happy 
life you will live. 

I want to tell you a little more about 
this man Grace, because one often sees 
the points in a successful life best by 
analyzing a single individual. I told 
you of his great faculty of making 
good, no matter in what position he 
was placed. This boy went on and on. 
Above all, he worked hard with the 
brain that had been trained in the uni- 
versity to think and concentrate upon 
the subject that he was thinking about 
until he had reached a satisfactory 
conclusion. Now, that is the great 
point, to concentrate and think upon 
the problem in mind until you have 
reached a satisfactory conclusion in 
your own mind, and then finally go 
ahead. If you have made a mistake, 
all right. Never find fault with a man 
because he has made a mistake. It is 
only a fool that makes the same mis- 
take the second time. I tell a story of 
my own experience with Mr. Carnegie, 
as showing what this might mean. 

As chief engineer of the works, I had 
just built a converting mill. I went to 
him and said to him: “If you will give 
me the money to build this mill I can 
save fifty cents a ton.”” Of course he 
provided the money, and the mill was 
built. He came out to see it. I walked 
around with him. He saw the look of 
disappointment in my face and said: 
“Charlie, there is something wrong 
here. What is it?” I said: “It is 
exactly what I told you, and it is 
better than I told you. We save more 
than I said. But I don’t mind saying 
that if I had to do the whole thing over 
again I would doit soand so. I madea 
mistake in that particular.”’ He said: 
“Can you change it?”’ I said: “‘No.” 
He said: ‘“‘What does it mean?”’ I said: 
“Tt means tearing it down and doing 
it over again.” He said: “Go ahead 
and do it. Don’t make the same mis- 
take a second time.”’ Do you suppose 
if he had been a fault-finding man I 
ever would have told him? Not at all. 
He brought out the best in me. When 
that mill was torn down and a second 
took its place it was as great a success 
over the first as the first had been over 
the old one, 

Mr. Carnegie had my confidence, 
and I had his confidence. He believed 
in everything I had told him. If I had 
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told him something that was wrong 
and not admitted my mistake, he 
would never have helped me to pro- 
gress, and his works and his great 
establishment would never have pro- 
gressed as they did. 

Now, in my own establishment you 
will be interested to know something 
about how we do things. You boys 
will all, probably, have to start work 
on a salary. But the quicker you get 
out of working for a salary the better 
for all concerned. In our works at 
Bethlehem and San Francisco, and all 
over the United States, I adopted this 
system: I pay the managers of our 
works practically no salary. I make 
them partners in the business, only I 
don’t let them share in the efforts of 
any other men. For example, if a man 
is manager of a blast furnace depart- 
ment, he makes profit out of the suc- 
cessful conduct of his department, but 
I don’t allow him to share in the pros- 
perity of some other able man in some 
other department of the establish- 
ment. I give him a percentage of what 
he saves or makes in the department 
immediately under his own control and 
management. For example, if it takes 
a dollar a ton to make pig iron, and 
it takes him a dollar a ton to make 
pig iron, I say to him: 

“Well, you are no better than the 
average manager over the country. 
Therefore you are entitled to only the 
usual wages. But if you can make pig 
iron at ninety cents a ton, you are 
entitled to share with me in a large 
part of the profits. And if you make it 
for forty cents or fifty cents a ton, you 
share to a very large degree.” 

Therefore, I don’t care how much a 
man earns. The more he earns the 
better I like him. I pay in what I call 
bonuses to the various superintend- 
ents and managers of the different 
establishments more money for their 
successful management than I pay the 
stockholders of the concern in divi- 
dends. And it will surprise you to 
know the great sums of money that 
some of these men make. I would be 
afraid to tell you for fear of discourag- 
ing you in your start in life. But I 
don’t mind saying that forty, fifty, 
sixty, a hundred thousand dollars a 
year for these men is not infrequ nt. 
And in the case of men like Mr. Grace, 
well, many, many times that. 

If you have any influence in the 
world to get you a start in life, do:.’t 
use it. The worst thing that can hap- 
pen to a man is to start life with influ- 
ence. He has to do twice as well as the 
fellow that starts upon his own merits, 
because, after all, it depends on the 
general opinion of all those around you 

(Continued on page 288) 
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The Manufacture of Glass 


one piece of glassware. Quantity production was unknown, but 
quality was something no one ever dared neglect. It was the 
great feature of their work and as a consequence, today we can readily un- 
derstand why such fine pieces were produced, although the labor involved 


in making them was tremendous. 


(F..2.. men toiled long and hard to produce even 


Now, modern machinery makes quantity production readily obtainable. 
But quality is in no way sacrificed, for every forward step of the industry 
tends to place more and more emphasis on this phase of the work. In fact, 
today, this development of scientific knowledge and management has made 
possible the production of far more perfect ware than could be obtained 
with the old methods. Thus are the two important factors, quality and 
quantity, linked together, with the result that glass may play its very 
necessary part in our everyday life. 


Tue SaLtem Giass Works, better known to its older friends as CRAVEN 
Brotuers, one of the pioneer glass bottle manufacturers in this country, 
has steadily grown with the industry until today they are noted everywhere 
for their fine products, their faultless service and their absolute integrity. 


SALEM GLASS WORKS 


SALEM, NEW JERSEY 


e 


Nothing is impossible when it comes to making better goods or giving better service 























as to how competent and successful 
you are, and when everybody says that 
you do well because of the influence 
back of you, then you have to do twice 
as well as otherwise. If you are going 
into any manufacturing establishment, 
don’t go there by reason of any influ- 
ence you may have. Start upon your 
own merits, and start in some lowly 
position, no matter what it is. Be a 
laborer, if you will. I don’t know but 
that is the best way to start. 

This great war has taught us many 
things. The one thing it has taught us 
above everything else is that the true 
life is the life of modern democracy 
and simplicity, that it is not one of 
show or of extravagance, that we are 
men because we are men and because 
we have the true instincts of men, and 
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we are not men because we are rich or 
because we occupy a high social posi- 
tion or because we have influence. 

Go at your work. You may not find 
yourself the first year. You may start 
at work that you think will not be 
agreeable to you. Do not hesitate to 
change. If you find that it is not 
according to your tastes and ultimate 
ambitions, then change and go into 
something that is more pleasant. No 
man can be successful at work if he 
doesn’t find the work he has to do 
pleasant. No man can ever do a thing 
well that he is not interested in. When 
you start in life, if you find you are 
wrongly placed, don’t hesitate to 
change, but don’t change because 
troubles come up and difficulties arise. 
You must meet, overcome and con- 
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quer them. In doing so you will make 
yourself stronger for the future. 

Then go on and select your work. Let 
us suppose you become a craneman. 
Suppose you become clerk in a lawyer’s 
office. Give the best that is in you. 
Let nothing stand in the way of your 
going on. 

Opportunities must come naturally, 
and the only way that they can come 
naturally is to give your whole heart, 
give your whole soul, give your every 
thought, give your every act to the 
accomplishment of what you are going 
to undertake. If you will but make up 
your mind to go through with what 
you undertake, you will do that which 
will bring you more genuine pleasure, 
satisfaction and comfort in life than 
anything else you will ever do. 


THE GROWTH OF RESEARCH IN AN INDUSTRY 


rections necessary, in the use of the 
spectrophotometer, to take care of 
errors due to lack of purity in the spec- 
trum, and a new form of variable 


rotating sectored disk was developed 
which has since been found very satis- 
factory. 

As is generally the case in research 
work, certain investigations suggested 
others, and the methods developed in 
the former were found useful in the 


latter. Thus the method used in the 
study of the conduction losses in an 
incandescent filament was employed 
to study the variation from Lambert’s 
cosine law of emission found in tung- 
sten filaments, and the Thomson 
electro-motive force in metals at high 
temperatures. At the same time the 
physiologist was studying the influ- 
ence of illumination of the eye on vis- 
ual acuity, and codperating with one 
of the physicists on the dependence of 
visual acuity on the wave-lengths of 
light, and with the psychologist on the 
effect on acuity of the visual field. 

As the laboratory grew it was found 
that there was a big opportunity for 
work in the practical problems of illu- 
mination, and this led ultimately to 
the establishment of a section called 
the “applied science” section in con- 
trast to that of the pure science. In 
this section were taken up those prob- 
lems connected with the utilization of 
light, such as glare, reflection from 
walls and ceilings, reproduction of day- 
light quality in an artificial light 
source, etc. 

During the war the entire resources 
of the laboratory were tendered to the 
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government, and while the staff was 
depleted by the entrance of the physi- 
ologist and psychologist into the ser- 
vice, considerable work was done on 
the testing and development of small 
lamps for signal work, on the relative 
advantages of binocular and monocu- 
lar vision for field glasses, and on 
camouflage as used by both the army 
and navy. 

The question of temperature is so 
inextricably wrapped up in the whole 
subject of radiation that a great deal 
of research work has been carried out 
in the laboratory to establish a high- 
temperature scale. As a result it is 
now possible to identify temperatures 
almost up to the melting point of 
tungsten, 3400°C, and much has been 
learned about the errors to be looked 
out for in optical pyrometry. 

At the present time work is being 
done on the broad problem of the physi- 
cal properties of metals at high tem- 
peratures and on the radiating proper- 
ties of various rare earth oxides in the 
same temperature region. A division 
of biology has been added in which the 
effect of light on living organisms will 
be studied with the expectation of 
ultimately learning more of its effect 
on human life. Another problem under 
investigation is the effect of various 
intensities of illumination on visual 
acuity and the speed of vision. 

The previous discussion has been 
confined to a consideration of research 
in pure science, but the term research 
has a much broader scope, and as indi- 
cated in the first paragraph, any study 
for the purpose of discovering new 


facts or developing new methods, 
processes or improvements properly 
comes under this head. In recognition 
of this fact the company has estab- 
lished a research department whose 
purpose is the correlation of all classes 
of research, so that it may be carried 
on with a minimum of duplication, a 
maximum of efficiency and as com- 
plete codperation as possible. 

A very important part of research 
work is the dissemination of the re- 
sults, and all investigations, except 
certain of those carried out in the ap- 
plied science laboratory, have been pub- 
lished either in the scientific or technical 
press. In addition, in order to collect 
material and make it available in con- 
densed form, the laboratories have 
published a Bulletin containing 
abstracts of all papers published. 
Two numbers have already been 
issued, and a third is nearly ready for 
the press. 

The results of research played such 
an important part in the late war, that 
its value was realized to an extent 
never before approached. As a conse- 
quence, not only has it received a great 
deal of attention in published articles 
and even in books, but many indus- 
tries both here and abroad have estab- 
lished research departments, and it is 
to be hoped that in their cases, as in 
the case of what is now the National 
Lamp Works of the General Electric 
Company, it will be found that what 
at first may be considered a donation 
to science will soon be recognized as 
an investment. 
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GAUGE GLASSES 


High and Low Pressure 


The traditions of a century of quality 
manufacture are squarely behind Libbey 
Gauge Glasses—an American product 
worthy the respect of the world. 


Libbey High Pressure Glasses are guar- 
anteed unconditionally to be uniform in 
size, to withstand steam pressures of 400 
pounds, as well as sudden and radical 
changes in temperature; to remain crys- 
tal clear and transparent in service. 


Libbey High Pressure Gauge Glasses have 
passed rigid railroad and other tests even 
more severe with a perfect score. They 
are made with fused ends. 


Libbey Low Pressure Gauge Glasses are 
absolutely uniform in size and of the very 
finest quality; guaranteed to withstand 
pressures up to 200 pounds. 


We welcome inquiries for prices or literature 


THE LIBBEY GLASS MFG. CO.,Toledo, O.,U.S.A. 
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The highest speed 
alternating current 
elevators 


ever installed are the §{ Haughton 
Elevators now in operation in the 
Ohio Building, Toledo. 


The development of these elevators 
involved interesting engineering 
problems. 


A folder ‘on the subject of the use 
of alternating current in high-speed 
passenger installations will be sent 
on request to Department T. 


THE HAUGHTON ELEVATOR 
& MACHINE COMPANY 


TOLEDO, OHIO 


Toledo Cleveland Youngston 
New York Detroit Lima 
Pittsburgh Akron Oklahoma City 
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THE MINING, GEOLOGICAL, AND METALLURGICAL LABORATORIES OF THE INSTITUTE 


and experience as he would obtain 
from full-sized apparatus. 

It is very unwise to undertake the 
installation of a large operating mill or 
smelting plant, especially in a single 
job of construction. Such a policy will 
lead to mistakes, leaving the school 
with a white elephant on its hands, and 
no room for anything else. It is far 
better to allow ample space for growth, 
make a modest start, and develop step 
by step, adding machines and appa- 
ratus as needed. 

In all phases of his laboratory work 
the student should not lose sight of the 
fact that one very important aim in 
ore dressing and metallurgy is to de- 
velop his analytical mind, so_ that 
throughout the test he shall be gather- 
ing all the data necessary to enable 
him at the end to draw the proper con- 
clusions as to just what has been dem- 
onstrated, or to calculate exactly what 
a machine has done from the view- 
point of efficiency or recovery. In 
other words, if he feeds a machine with 
some ore containing certain values, he 
should be able to report just what the 
machine has done in saving these 
values in its products, and where 
losses have taken place. 

The student should clearly under- 
stand that laboratory instruction can 
never be the equivalent of practice, 
and that he will find much to learn in 
commercial plants. Time is usually a 
factor in the laboratory, and labora- 
tory apparatus must be kept keyed up 
to a high pitch so as to run satisfactor- 
ily and under nearly perfect conditions. 
More elasticity for experiment is pos- 
sible in the laboratory than in a com- 
mercial plant. In the latter there are 
all the daily breakdowns, repairs, re- 
placements and difficulties resulting 
from constantly changing conditions, 
which keep the operator continually 
on the jump, and which present a new 
_ viewpoint to the man who has had ex- 
perience only with a smooth-running 
laboratory experiment. Obviously it 
would be impossible to keep a class 
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in the laboratory long enough to get 
this phase of the subject, and even if 
it were, the atmosphere of a student 
laboratory could never be equivalent 
to that of commercial work. 

A little glimpse of the present quar- 
ters is afforded by the accompanying 
photograph of the mining building, 
which gives an interesting comparison 
with the laboratory of half a century 
ago, but a fuller appreciation of growth 
may be obtained from a detailed study 
of the original layout of the present 
buildings. 

Mining Laboratory. Drilling and 
drill sharpening. 

Crushing and Sampling Room. 
Breakers, rolls and various grinding 
machines, with shaking and vibrating 
screens and sampling devices. 

Ore Dressing Laboratory. Treat- 
ment of ores by gravity concentration 
on screens, classifiers, jigs, tables and 
vanners; by magnetic separation; by 
oil flotation; by pan amalgamation; 
by stamp milling and amalgamation; 
all with the accessory equipment of 
tanks, water supply, driers, feeders, 
ete. 

Fire Metallurgy. Blast furnace 
smelting for copper or lead ores; vari- 
ous roasting operations in reverbatory, 
revolving or multiple-hearth furnaces; 
copper refining by furnacing; zinc re- 
torting; retorting of amalgam; cupel- 
lation of base bullion; sintering by 
Dwight Lloyd process; briquetting; 
copper converting; zinc desilveriza- 
tion; electrostatic fume precipitation 
by Cottrell process; sundry heating 
and melting operations performed in 
small gas and oil furnaces of various 
types; blast roasting. 

Wet Metallurgy. Chlorination of 
gold ores; cyanide leaching; filtering 
by various devices; pebble mill grind- 
ing, leaching of copper ores, copper 
refining by electro-deposition, small 
electric furnace work. 

Fire Assaying. Coked-fired crucible 
furnaces; muffle furnaces fired by coal, 
gas, gasoline and oil; agitation appa- 


ratus for small scale leaching; leaching 
of silver ores. 

Weighing Room. Gold and silver 
balances and chemical balances for 
both fire and wet assaying. 

Wet Assaying. Standard chemical 
equipment. 

Metallography and Heat Treat- 
ment. Gas and electric furnaces; pol- 
ishing apparatus; microscopes and 
photographing apparatus; dark room; 
testing machines. 

Research Laboratories. Electrically 
and chemically equipped for advanced 
students and instructing staff. 

Drafting Room. For work in plant 
design. 

Department Shop. The usual small 
machines and tools for metal and wood 
work. 

Economic Geology. Working col- 
lections of economic minerals illustrat- 
ing ore occurrences; apparatus for min- 
eralographic work on polished and thin 
sections of ores. 

Petrographic Laboratory. Micro- 
scopes and good study collections of 
rocks and their sections. 

Structural and Lithological Labora- 
tory. A splendid collection of building 
stones and other specimens to show 
features of general geology and the 
effects of physical agents. 

Paleontology. Collections of fossils 
for study and reference covering dif- 
ferent ages and a wide range of locality. 

Mineralogy. Equipment and collec- 
tions for systematic determination of 
minerals. 

Map Room. Containing valuable 
geological records. 

Graduates’ Room. For conferences 
and for collections of suites of rocks and 
minerals illustrating prominent eco- 
nomic districts. 

Dark Room. For use in connection 
with mineralography. 

Preparation Room. Sawing and pol- 
ishing of specimens. 

Research Laboratory. Electrically 
and chemically equipped for geological 
research. 


HYDRAULIC WAVE TRANSMISSION OF POWER 


The drill is flushed by the stationary 
pipe d. The return stroke is not ef- 
fected by a spring, but by connecting 
chamber e with the wave chamber, 
return motion being provided by the 
two different diameters of f and g. 
Motion of b towards the left com- 
presses water in e which acts as a 
return spring. The rotary motion is 
effected by an internally toothed ring 
h, of which lug j engages with a double- 
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ended plunger k. One end of this 
plunger is connected to the wave pres- 
sure, and the other to a chamber main- 
tained under mean pressure. A recip- 
rocating motion is thus set up which 
rotates the drill, feeding by hand in the 
usual way. 

It may be said that the system is 
quite in its early stages, although its 
exponents have great hope for it being 
prepared to show that the system will 


perform seventy-five per cent more 
work than compressed air with twenty- 
five per cent less power under good 
average air conditions. Seeing that 
the apparatus is of a portable nature, 
and could take the place of a portable 
air plant, the saving should be even 
more marked, and it would appear to 
offer a suitable means of operating 
drills on quarrying and _ prospecting 
operations. 
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Double-row, maximum 
type, radial bearing. 






Singlerow, deep-groove 
Conrad type, radial bearing. 


Single-row, maximum 
type, radial bearing. 





The highest stage in the development of friction- 
reducing bearings has been reached in the Ball 
Bearing. 


In this type the rolling element— 

a sphere—has the advantage of 
A single dimension 
Continuous working surface 
Uniform working surface 
Uniform shape 
Uniform strength 


Angular contact bearin 
—combination radial an 
thrust. 









d 






These advantages promote 
Minimum rolling friction 


Elimination of problem of aligning and 
adjusting rolling elements 


Accuracy of manufacture 
Perfection in finish 
Simplicity of construction 


All of which result in 
Quietness and smoothness of operation 
Reliability Durability 
Economy Efficiency 

Any ball bearing having the STROM imprint can 


be depended upon as incorporating all of the quali- 
ties which are essential in a high-grade bearing. 





WYaEARINGs 
4556 PALMER STREET 

* “a CHICAGO, ILL. 
Double-acting, self-aligning 


thrust bearing with leveling (1966) 
washers 2100-U Series. 


Double-acting, self-aligning 
thrustbearing 2100 Series 





Single-acting, self-aligning thrust 
bearing, leveling washer. 1100-U Series. 



















Double-row, deep-groove 
Conrad type, radial bearing. 





Single-acting thrust bearing 
with flat seats (grooved races), 


1100-F Series. 





Double-acting thrust bearing, 
flat seats. 2100-F Series. 





Single-acting, self-aligning 
thrust bearing. 1100 Series. 
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into 230 volt, 3 phase, 60 cycle alter- 
nating current by means of a 187.5 
kv-a. synchronous motor generator 
set; (3), into 230 volt, 3 phase, 24 
cycle current by a 62.5 kv-a. genera- 
tor, and (4), into 230 volt, 4 phase, 60 
cycle current by means of a 62.5 kv-a. 
3 phase generator and transformers. 
The generators mentioned in (3) and 
(4) are driven by a common synchro- 
nous motor. 

The Measurements Division is lo- 
cated on the first floor of the main 
building, being directly adjacent to 
the balcony of the Dynamo Division. 
Power is delivered by feeders from the 
departmental substation. By means 
of throw-over switches these feeders 
may be connected to either the motor 
generator sets in the substation or to 
the power house supply. The main 
distributing panels in the laboratory 
are equipped with switches, fuses and 
circuit breakers. The following service 
is available for distribution from these 
panels. Direct current, 230-115 volts; 
direct current from storage battery 240- 
120 volts, alternating current, 3 phase, 
60 cycle, 230 volts, 4 wire; 2 phase, 60 
cycles 230-115 volts, 5-wire; and 
3 phase 24 cycle, 230 volts, 3 wire. 
These main distributing panels are 
connected to 25 supply panels located 
at convenient points in the laboratory 
and adjacent rooms. Most of the 
panels are located along the walls of 
the laboratory, but four of them are 
mounted on standards and placed in 
the middle of the room for the purpose 
of supplying the tables used for meter 
testing and work of that nature. Taper 
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plugs and flexible leads are used for 
making temporary connections, while 
connections that are of a semi-perma- 
nent nature may be made by clamping 
leads under cap screws and washers 
which are on all the panels. 

There is a special low voltage high 
current storage battery, also a step- 
down transformer of high current 
capacity, so that it is possible to obtain 
a 2 volt storage battery current up to 
850 amperes (at the three hour rate) 
and 5 volt alternating current up to 
4000 amperes. The storage battery 
and the motor generating set for 
charging the same are located in a 
room adjacent to the laboratory. The 
motor generator set may be used to 
supply low voltage current to the labo- 
ratory, up to 150 amperes, and is used 
for many purposes where a particu- 
larly constant voltage is not necessary. 

Another special feature of the power 
supply for this laboratory is a phase 
shifting motor generator set consist- 
ing of a direct current motor connected 
to two 3 phase alternators; voltage 
may be taken from one of these ma- 
chines, and current from the other. It 
is possible, by means of a small motor 
provided with a remote control ar- 
rangement to shift the stator of one of 
these alternators with respect to that 
of the other, and thus obtain any de- 
sired power factor, either lagging or 
leading. The range of frequency is 
from 25 cycles to 60 cycles per second. 

The equipment includes apparatus 
for making all of the usual electrical 
measurements with both direct and 
alternating current. There are numer- 
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ous bridges, galvanometers condens- 
ers, vibration galvanometers, watt-hour 
meters and oscillographs and instru- 
ments of the portable type. 

_ In order that the numerous portable 
instruments in use throughout the 
department may be calibrated with- 
out interfering with the class work in 
progress in the laboratory, a special 
room is set aside for the purpose, and 
is provided with standards of electro- 
motive force and resistance, a poten- 
tiometer, and a number of secondary 
standard meters. 

On account of the danger attending 
high-potential measurements, a sepa- 
rate room is provided for such work. 
Power is furnished by a specially de- 
signed 3 phase alternator driven by a 
direct current motor. There are two 
high-voltage transformers, one of 12 
kv-a., giving 3 phase voltages up to 
50,000, and a 15 kv-a. single-phase 
transformer giving voltages up to 
100,000. 

Investigations on 3 phase electric 
cables are being conducted in the labo- 
ratory, and a heating oven capable of 
taking a ten-foot sample is provided. 

Measurements of puncturing volt- 
ages are made in a special booth which 
encloses the transformer and all the 
other high potential apparatus. Safety 
devices are provided, so that when any 
door of the booth is opened the volt- 
age is automatically removed from the 
circuit. 

Frequently it is necessary to immerse 
specimens which are to be subjected 
to puncturing voltages. For this pur- 
pose an iron tank is set beneath the 
floor. It is supplied with water and 
steam, and by a convenient arrange- 
ment of the valves the temperature 
may be regulated. 

The Dynamo Division of the labo- 
ratory occupies a considerable portion 
of the basement floor, and balcony at 
first-floor level in the central building 
of the educational group. On the low er 
floor are placed the larger machines, 
while the smaller machines and trans- 
formers are placed in the balcony 
which surrounds the well of a ten-ton 
crane. The machines on the basement 
floor vary from five to seventy-five 
horse power. They include shunt, 
compound and interpole motors for 
brake tests and for driving other ma- 
chines. A few of the driving motors are 
belted, but in order to save space many 
sets are direct connected, being 
mounted upon substantial channel 
bar frames provided with castors and 
jack screws, so that their location may 
be readily changed. A number of com- 
pound generators are placed at the 

(Continued on page 294) 
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MEASURING UP TO A 
FAMOUS NAME 


ACK of the name “Wright” lies the nine- 

teen-year-old tradition to bring to the ad- 

vancement of flying only the highest engineer- 
ing principles and experience. 


Accurately measuring the several phases of 
progress through which aviation has passed 
are the milestones of Wright Achievement 
covering the period of these nineteen years. 


Only with a production organization cap- 
able of interpreting this wide engineering ex- 
perience in terms of quality product could 
this company feel that it truly represented 
the impulse and high ideals of its founders. 


WRIGHT AERONAUTICAL CORPORATION 
PATERSON, NEW JERSEY, U.S.A, 


Model T-2—500 H.P. 
twelve cylinder engine of 
exceedingly clean design for 
long distance scouting. De- 


signed for the U. S. Navy. 
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north end of the crane well, while at 
the south end of the well there are eight 
alternators available for efficiency and 
regulation tests, and for parallel opera- 
tion, as well as for use as synchronous 
motors. The induction motors and 
synchronous converters are placed at 
the west end of the laboratory. In 
addition to the common types of equip- 
ment the laboratory possesses an alter- 
nating-current series motor, a 3-phase 
commutator motor which has series 
characteristics, and a phase advancer 
for improving the power factor on 
wound rotor induction motors. The 
smaller machines of the shunt, series 
and compound types are located in the 
balcony surrounding the crane well. 
Each machine is placed on a. table 
which has a circuit-breaker protection 
as well as provisions for switching and 
measuring voltages and_ currents. 
Distribution panels are located be- 
tween the tables so that connection to 
the laboratory -feeders is convenient. 
Water is available at various points in 
the balcony for the cooling of the brake 
drums. The power transformers used 
for laboratory purposes are ranged 
along the walls. They are tested for 
losses and heating as well as for con- 
nections on polyphase circuits. There 


Plate Glass 
Mirrors 


Desk Tops 


270 Albany Street 


(Continued from page 292) 


are also several constant current trans- 
formers and arc rectifiers such as are 
used for street lighting. The offices of 
the laboratory instructing staff are 
ranged around the balcony and the 
basement so that they are conven- 
iently located to the laboratory. 

Distributing centers are placed at 
convenient points in the laboratory, 
the arrangement being similar to that 
referred to in connection with the 
Measurements Division. 

The problem of supplying instru- 
ments to a great number of students 
and adequately keeping them in order 
is a task of considerable magnitude. 
Over five hundred portable instru- 
ments are required for use in the 
Dynamo Division. They are kept in 
an instrument room and the services 
of an attendant are required from nine 
to six daily that they may bé properly 
issued. 

The Research Division Laboratory 
on the third floor of the main building 
is devoted to the solution of special 
problems, particularly by graduate 
students and by research assistants 
especially engaged for that class of 
work. The development of the Re- 
search Division of the Electrical En- 
gineering Department has been due 
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to the earnest interest of Professor 
D. C. Jackson, who early in his con- 
nection with the Institute placed great 
stress on this class of work as being of 
immense value in vivifying the in- 
structing staff and the undergraduate 
students as well as those engaged in 
actual researches. 

The primary aim of this laboratory 
is educational, the training of research- 
ers, but the problems set are those de- 
rived from engineering practice. This 
laboratory provides a most valuable 
point of contact with the engineering 
world and realizes one of the most 
ardent hopes of Professor Holman who, 
writing in 1900, expressed himself as 
follows: 

“The laboratory of the technical 
college must clearly be in direct rela- 
tion with the technical part of the 
community through its investigations 
as well as through its graduates. The 
staff and methods of the laboratory 
must be in the closest possible touch 
with the best professional practice, but 
in all that concerns educational influ- 
ence, the laboratory must lead. In 
that knowledge which arises from the 
practice of processes and the appli- 
cation of machines on the industrial 

(Continued on page 296) 
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Engineering Levels Mountains 





The Pack Train has become a relic of the 
past, along with the Prairie Schooner. 
Modern methods of transportation have 
leveled mountains, brought San Francisco 
nearer to New York, and widened the mar- 
kets of all our great industries. 


And the engineering brains and energy, 
that have developed transportation to the 
prominence it holds in the business of the 
world today, are no longer employed in 
improving means of overland travel alone. 
Street Railways, Elevator Systems, Inter- 
urban Lines and Improved Shipping Lines— 
these are some of the accomplishments of 
engineering in the development of better 
transportation. 


Neither have the builders of such systems 
been concerned only in the actual hauling of 
people and materials. A study of the methods 
of handling passengers and freight at the 
large terminals has developed the Terminal 
Engineer, who has greatly improved existing 


Westinghouse 


ACHIEVEMENT & OPPORTUNITY 


methods, and has developed entirely new 
ones, as well. © 

Engineering, as it is applied to transporta- 
tion, has had to concern itself with many 
kinds of materials and many ways of handling 
them under all manner of circumstances. 
For instance the problems surrounding the 
handling of iron ore, in bulk, are vastly 
different from those encountered in moving 
any one of the finished products manufac- 
tured from iron ore, that must also be 
transported in large quantities. But Engin- 
eering constantly meets each situation with 
improved transportation facilities. 


Industry, as 2 whole, and the nations and 
the people of the world owe much to the 
engineers, associated with such large manu- 
facturing industries as Westinghouse. They 
have not only brought about vast improve- 
ments, but they have done so at a constantly 
decreasing cost to those who derive the 
greatest benefit from them. 
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scale and for pecuniary ends, the labo- 
ratory will continually have much to 
learn from the professions. In all 
which concerns the development of 
principles and scientific advance in 
methods, the laboratory should be the 
leader.” 

The equipment of the Research 
Division Laboratory is such that all 
the ordinary electrical measurements 
may be executed with ease. There is 
also a considerable amount of special 
apparatus which has been developed in 
connection with the various researches 
— often an instrument which is a by- 
product of some research is of great 
value for its own sake. 

The nature of some of the problems 
attacked is briefly indicated by the 
following. An investigation of paper- 
insulated cables, undertaken at the 
request of the Paper Insulated Cable 
Research Committee of the National 
Electric Light Association, is now in 
progress. The-M. I. T. paper tester 
developed: in connection with this 
research is a distinct advance upon the 
instruments hitherto employed for this 
purpose. Meetings of the above men- 
tioned committee and representatives 
of the cable manufacturers are held 


The Above Illustration Shows the 


(Continued from page 294) 


at the Institute to discuss methods and 
results. 

Transmission lines and their arti- 
ficial equivalent have been extensively 
investigated, and a method of design 
for a replica line with distributed con- 
stants has been developed. Such an 
artificial line allows transient phenom- 
ena to be investigated in the labora- 
tory. It is hoped that it will finally be 
possible to develop a method for con- 
structing a model of a transmission 
system, so that various switching and 
other phenomena may be experimen- 
tally investigated. 

Investigations of direct current 
transients and the distribution of 
transformer harmonics have been made 
by representatives of the division labo- 
ratory on an actual line placed at the 
disposal of the Research Division by 
the Alabama Power Company. 

The problem of telephone interfer- 
ence has received much study, and the 
results of certain phases of the work 
have been incorporated in the report 
on Inductive Interference of the Na- 
tional Electric Light Association. 

The last laboratory to be established 
is that of Electrical Communications, 
which is now being equipped with the 


special apparatus necessary for instruc- 
tion in this sort of work. At present 
the equipment is complete enough to 
allow all of the experiments to be per- 
formed. The various necessary appli- 
ances required for the more conven- 
ient handling of the circuits are now 
being developed and installed. 
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Synthetic Cast Iron. The problem 
of determining the best conditions 
for the production of cast iron by 
melting scrap steel in the electric 
furnace has been solved by recent 
experiments with laboratory furnace. 
This condition as determined was 
applied with excellent results. Low 
grade miscellaneous steel scrap was 
melted and carburized in a_ three 
thousand pound direct arc, three- 
phase electric furnace and the resultant 
metal discharged into the molds for 
the miscellaneous gray iron castings. 
The carbon and silicon content of 
the product was under control at all 
times and the furnace operator had 
no difficulty in producing the grade 
of iron required. Satisfactory castings 
were made with the normal consump- 
tion of power and electrodes. 


Iron and Emery 
Cast Together! 
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Anti-Slip Treads 


proved by 


A 
Underwriters js rn ld & Casualty 


Inability Insurance Companies 


When making details or writing specifications it 
is well to have in mind some of the important 


Spraco Cooling System 


In connection with the Municipal Power Plant of 
the City of Dothan, Alabama, capacity 3,000 
gallons per minute. Note the uniform spray, even 
distribution and clear air passages. The Super- 
intendent reports that when carrying full load in 
the hottest days of summer they never obtain less 
than 27 inches vacuum. In November last they 
were running with 29.6 inches vacuum. They 
changed from the old spray system to the new 
“SPRACO” inside of forty-eight hours. 


Spray Engineering Company 
General Offices, BOSTON, MASS., U.S.A. 
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Coal Hole Covers 

Area Covers 

Gutter Plates 

Elevator Door Thresholds 
Freight Elevator Landings 
Floor Plates 


Ramps 
Superimposed 
Stair Treads { Inserted 
Complete 
Trench Covers 
Shipping Platforms 
etc. — etc. 
For tread surfaces of more distinction and beauty 
and particular qualities, bronze and aluminum 
are used instead of iron as the metal into which 
the abrasive is cast. 
Send for Samples 


AMERICAN ABRASIVE METALS CO. 
50 CHURCH STREET, NEW YORK CITY 


Engineers for Mi WA Manufacturers of 
q Air Washing Equipment 
Spray Cooling Equipment 
Paint Spraying Equipment 
Flow Meters 
Park Sprinklers 


Spray Cooling Systems 
Irrigation Systems 
Aerating Reservoirs 
Air Conditioning 
Gas Washing 
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America’s First Miners 


When the mammoth and the mastodon 
grazed in the vast places of our early 
country, prehistoric men were busy pound- 
ing shiny fragments of native copper from 
their rock settings on the southern shores 
of Lake Superior. 


These miners of the Stone Age first built 
fires to disintegrate the harder rocks, then 
they pounded out their treasures. Hammers 
of diorite or porphyry, shaped by the waters 
of the lake or by hand, occasionally grooved 
arid fitted with a handle; wedges made of 
the very substance they were mining and 
tempered by the pounding that fashioned 
them; shovels of cedar that were used only 
as scrapers; bailers of bark or carved wood 
—these were the tools used in their open 


pit mines. 
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Allentown, Pa. Chicago, IIl. Hazleton, Pa. 
Birmingham, Ala. Denver, Colo. | Huntington, W. Va. 
Buffalo, N. Y. Duluth, Minn. Joplin, Mo. 


Chattanooga, Tenn. Les Angeles, Cal. 


S 


Now, whole mountains are removed to 
obtain copper; 47,000 tons of copper ore 
have been mined in a single day at one 
mine with the aid of Hercules Explosives. 


The principal problem of today is not the 


mining of the metals, it is the elimination 
of waste in their production. 


We have for years recommended Hercules 
Special No. 1 because of its higher cartridge 
count and lower cost per cartridge in 
comparison with the dynamites in general 
use. No high explosive on the market is 
more economical. 


For further details write to our Advertising 
Department, 939 King Street, Wilmington, 
Delaware, for our booklet “Volume vs. 
Weight”—A lesson in explosives economy. 


OU LES 


COMPANY 


Louisville, Ky. Pittsburgh, Pa. Salt Lake City, Utah 
New York City _ Pottsville, Pa. San Francisco, 
Norristown, Pa. St. Louis, Mo. Wilkesbarre, Pa. 
Pittsburg, Kan. Wilmington, Del. 















PAPER DE-INKING 
(Continued from page 273) 


Bentonite is defined by the United 
States Geological Survey as a trans- 
ported, stratified, volcanic ash that 
has been altered shortly after deposi- 
tion. It is very fine grained, and has 
the property of swelling in contact 
with water to several times its original 
volume into a jelly-like mass which, on 
further dilution, forms colloidal solu- 
tions which will remain in suspension 
indefinitely in mixtures as dilute as one 
part of bentonite to fifty parts of 
water. Like any natural product, dif- 
ferent deposits differ considerably, and 
the finest grained or most colloidal 
that have been found occur in Wyom- 
ing, although samples from many 
deposits in that State proved to be 
low in colloidal content. Samples 
freshly taken from the quarries are of 
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a greenish yellow color, but on expos- 
ure to the air become light cream. 
Numerous chemical analyses have 
been reported and considerable vari- 
ation exists in samples from various 
sources. It is a mineral akin to kaolin, 
although generally yielding, on analysis, 
more silica, less alumina, and more 
magnesia. It has been found to be an 
excellent filler for paper. It is its physi- 
cal properties, however, that render 
it of most value in de-inking paper, 
and of these fineness is of most impor- 
tance. 

In de-inking printed paper and 
especially newspaper, it is compara- 
tively easy to loosen the carbon black 
by dissolving the varnish of the print- 
ing ink by means of alkalies such as 
sodium carbonate or caustic soda, 
using as little as forty pounds of 
sodium carbonate per ton of paper, 
and temperatures as low as one hun- 
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WILLIAM T. REED CO. 


Building Construction 


200 DEVONSHIRE STREET, BOSTON 


We are organized and equipped for the efficient handling of 
mercantile and industrial building construction 
of all descriptions 


Formerly New England Concrete Construction Company 
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dred and twenty degrees Fahrenheit. 
Such treatment will not injure ground- 
wood pulp, and, if the carbon black 
could be completely washed out after 
liberation, a_ satisfactory material 
would be obtained. Unfortunately 
the fibres of the paper stock serve as a 
very effective filter in immeshing the 
particles of carbon, and there are no 
means of washing in common use that 
will permit their complete removal 
without excessive losses of pulp or 
expenditures of time, power and water 
that are prohibitive. In fact a point 
seems to be reached beyond which it 
is impossible to remove the remaining 
traces of ink. ‘The problem is entirely 
different from the removal of soluble 
impurities such as cooking liquor or 
bleach residues, and very successful 
methods for handling the latter impuri- 
ties will not answer the purpose. With 
bentonite, however, we have a sub- 
stance that will pass through ordinary 
filters and, with its enormous surface, 
on account of the extreme fineness of 
its particles, will carry the carbon black 
along with it. Even when washing 
with bentonite, however, it is better to 
avoid the formation of a sheet of felted 
fibres against the wire surface which 
will form a good filtering medium, and 
drum washers are consequently better 
than decker washers. 

Tests of the process were made both 
in the Forest Products Laboratory of 
the University of Wisconsin and in the 
plant of the Watab Paper Company 
of Minnesota. The laboratory runs 
seemed to indicate that either used 
news, book or bond paper could be 
satisfactorily washed with the help of 
bentonite and used in making the 
same type of paper. Yield determina- 
tions on several runs indicated an aver- 
age loss from nine to ten per cent. The 
average time for washing the news runs 
was one hour. Measurements on the 
water used indicated a rate of 3.5 
gallons per minute during the washing 
period. 

(Continued on page 300) 
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Operating engineers— particular in safeguarding their 
property — always specify 
VAC-M ARRESTERS 
IN 
VAC-M CONTAINERS 


for the protection of low voltage circuits because with them 
they can have uninterrupted service; intact equipment; 
positive protection against static; lightning; crosses; and 


grounds. 
Write for details 


National Electric Specialty Co. 
Toledo, Ohio 





No 
headaches 


where Atlas Ammite 
is used 


Atlas Ammite Explosive will not cause head- 
aches from handling. Think what this means 
to blasters who have endured for years the 
sickening headaches caused by certain kinds 
of dynamite. 

Atlas Ammite is an “all-’round” explosive. 
It is made in different grades to suit various 
conditions; it has abundant power and is safe 
to handle. 
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WILMINGTON, DELAWARE 
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BUNTING 
BUSHING 
BEARINGS 


Announcing 
A New and Larger List of 


Bunting “Ready Made” Bushings 


There are now 268 different sizes of completely 
finished Bunting Bronze Bushings available from 
stocks constantly carried at the factory and the 
Bunting Branches in New York, Chicago, Cleve- 
land, Boston and San Francisco. 


This new and larger list includes scores of sizes 
heretofore unobtainable except as made-to-order. 


The addition of these new sizes more than 
doubles the opportunity of the machinery builder 
and user to save time and money by specifying and 
using Bunting ‘Ready Made” bushing bearings. 


Write for Stock list No. 1 giving sizes and prices 
of these 268 bushings ready for instant delivery and 
priced on a big production basis, even in small lots. 


Practically all bronze bushings required for auto- 
motive manufacture and replacement are shown 
on stock list 28 covering Piston Pin bushings and 
Stock list 113 showing Spring bolt bushing for all 
popular automotive vehicles. 


The 
Bunting Brass & Bronze Company 
Toledo, Ohio 





BOSTON 
36 Oliver Street 
Main 8488 
NEW YORK CITY CHICAGO 
245 West 54th Street 722 South Michigan Avenue 
Circle 0844 Wabash 9153 
CLEVELAND SAN FRANCISCO 

710 St. Clair Avenue, 198 Second Street, corner Howard 
N. E. Douglas 6245 





AUBURN 
BALL THRUST 
BEARINGS 


answer many thrust problems 


Write for copy of “Ball Bearing Engineering” 


AUBURN BALL BEARING CO. 
44 Elizabeth Street C=O 
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THE DE-INKING OF OLD NEWSPAPERS 


(Continued from page 298) 


At the Watab Paper Company the 
test was carried out in a regular mill 
building, and the practicability of the 


_ process could be determined. It was 


first attempted to obtain an output 
of forty tons of de-inked pulp per day. 
It was found, however, that the color 
of the stock was too dull for the grades 
of paper being made, and the output 
was reduced to thirty tons per day, to 
give more time in the washers. A new 
type of washer was also perfected for 
this particular kind of work. During 
the trial run something over fifteen 
hundred tons of old newspaper stock 
was de-inked, using bentonite as the 
carrying agent. Slight changes were 
made from time to time, and the propor- 
tions of chemicals finally used were as 
follows: 

Old Newspaper Stock 

Bentonite 

Soda Ash 

Hydrated Lime 25 


2500 lbs. 
- 200 °° 
40 * 


é 


The possibilities of a process for the 
recovery of old newspaper stock as has 
been described are apparent to any 
one familiar with the paper industry. 
When the price paid for old paper 
stimulated collection, it is reported 
that about twenty-five thousand tons 


Industrial 
Printing 


Tue MURRAY PRINTING 
COMPANY is located at Kendall 
Square, Cambridge, in its own 
modern and commodious building, 
with a plant that is efficient in 


Open Side Filter Rings 


The convenient open side allows removal 
of apparatus without taking apart. 


Prevents spilling and loss of liquids. 


Inner edge beveled. 


Specify Knott Open Side Filter Rings 
for your Laboratory Equipment 


Catalogue 26C shows a variety of sizes 


L. E. Knott Apparatus Company 
Scientific Instrument Makers 


Cambridge, Mass. 


per month were collected in Chicago, 
of which forty per cent was news. 
During the same period Cleveland is 
reported to have handled approxi- 
mately three hundred and fifty tons 
per day, of which one hundred and fifty 
tons was news. The source is further- 
more at the place of consumption, and 
the saving in freight is a very impor- 
tant item. The color requirements of 
the publishers at the present time are 
very severe, and any process that does 
not thoroughly remove the ink cannot 
be successful. While considerable diffi- 
culty was encountered in meeting these 
requirements in the trials herein de- 
scribed, the results obtained as the proc- 
ess has been finally worked out seem 
to justify our belief that they can be 
met. The application of the de-inking 
process will not materially benefit 
existing mills, which are in most cases 
located near their original source of 
raw material in somewhat isolated and 
small communities. However, from a 
raw material viewpoint, especially in 
its forest depletion phase, the wide 
application of de-inking of old news- 
papers has potentially a very impor- 
tant bearing on the forestry problem in 
America today. 








every detail. The firm has been 
established one-quarter of a cen- 
tury and handles the printing of 
catalogues, periodicals and tech- 
nical books. The firm’s list of 
customers includes many large 
manufacturers and publishing 
houses of New England. 








Always ready to intelligently codperate 
with you on your printing 
requirements 


THE MURRAY PRINTING 


COMPANY 


KENDALL SQUARE, CAMBRIDGE 
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Is Your Floor Problem Like This One? 


“T tons are hundreds, if not 
thousands of companies 
with the same difficulties 
you have. There is no need to 
waste your time and money exper- 
imenting. 

Send for the Kreolite Factory 
Floor Engineer. At his command 
is the most comprehensive data on 
floors for all purposes. He will 
study your needs and show you 
how to permanently solve your 
floor problems, based on the his- 
tory of similar cases, without cost 
and obligation to you. 
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For example: A Detroit auto- 
mobile company was building a 
new factory. One building pre- 
sented a serious floor problem. 
Our factory floor engineer was sent 
for. He was told that large heat- 
treating furnaces would be in this 
building, and that heavy trucking 
would be done continually. Large 
castings would be handled with 
liability of their dropping upon 
the floor. Workmen would stand 
upon the floor continually in 
three shifts. 

That was five years ago. Today 






































© Outlast the Factc 


the Kreolite Wood Floor in this 
factory is practically as good as 
new. It has met all the needs and 
has proven most economical. 
There are no ruts as a result of the 
heavy trucking. Connecting rods 
at white heat have been dropped 
from the furnaces onto the floor 
with perfect immunity from danger 
of fire. (This test was made to 
convince the Fire Chief.) Large 
castings have been dropped on the 
floor without breaking and the 
superintendent and workmen alike 
testify that it is more comfortable 
to stand upon. 


Different kinds of business present 
distinct and peculiar floor require- 
ments. Save mon2y and trouble by 
writing us for floor information per- 
taining to your SPECIAL industry. 


Redwood Block Floors 


Write us for details regarding our 
Kreolite Redwood Block Floors 


The Jennison-Wright Company 
86 Kreolite Building, Toledo, Ohio 
Branches in All Large Cities 
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STATIC ELECTRICITY the gasoline on the inside of the tank 
(Continued from page 279) probably breaks the gasoline up into a 
velocity greater than twenty-six feet spray, and very likely the spray 
per second. The water breaks up into _ striking the sides charges the tank. 
spray, and this upward draft of air At any rate, there is strong evidence 
carries the small drops up to the high that the tanks are very often charged 
altitudes and the large drops not so with electricity, and you will find it 
high. When the water falls as rain, the quite common practice for tank wag- 
large drops and the heavy downpourare ons to drag a chain along the road, at- 
almost invariably positively charged, tached to the tank, the reason being to 
and the fine rain which comes after- keep the tank discharged. 
wards is almost always negatively A case comes to mind which hap- 
charged. This would indicate that the pened a year ago. The tank wagon had 
small drops which were carried up three compartments. It traveled 
higher contained negative charges. twenty-seven miles and_ started to 
It seems plausible that when tank empty the gasoline. It had emptied 
trucks carrying supplies of gasoline are one compartment completely and was 
driven over the roads the splashing of emptying the other compartments, 
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using a Ford inner tube to conduct 
the gasoline from the tank into the 
underground tank, and when the tanks 
were partly unloaded a fire suddenly 
took place, apparently from nowhere. 
The tank blew up, the garage was 
burned, as were several adjoining 
buildings, resulting in a very serious 
accident, and nobody knew what 
caused it. It might have been static 
electricity — we do not know; it might 
have been a lighted cigarette. 

During one season in the far North- 
west, threshing machines were explod- 
ing, literally dozens a day, several 
hundred during the season. The hu- 
midity conditions were exceptional — 
that is, very low, running down to eight 
and ten per cent. It was found that 
immense quantities of static electric- 
ity were developed in the threshing 
machines, and the drier the dust 
(largely smut), in the wheat, the 
more static electricity was generated. 
This smut dust was very inflammable, 
and could be easily ignited by a static 
spark simply by rubbing the dust off 
a spatula onto the terminals of a static 
electrical generating machine, between 
which discharge sparks were passing. 
The dust would be ignited and the 
flame would flash through the sus- 
pended dust around the terminals. 

These fires and explosions seldom 
occurred in threshing machines except 
on days of extremely low humidity. 
They did not often occur in the morn- 
ing, and they did not often occur in 
the evening, when temperatures were 
down, but happened very largely 
between ten in the morning and two or 
three in the afternoon. 

The same thing is true in the cotton 
gins in the South. The ginners, in 
many cases, discovered that a cure for 
fires was to keep the gin wet down, and 
this became the usual practice in many 
gins during the dry weather. They 
simply created a higher humidity in the 
atmosphere and the static which was 
generated was dispersed into the air. 
Cotton is very easily ignited by a 
static discharge, but one of the pecu- 
liar things about it is that it is more 
easily ignited when it is near the nega- 
tively charged body. 

Cotton moving through pipes will be- 
come charged positively, while the 
pipe through which cotton is blown 
will become charged negatively. If the 
cotton then is blown against a screen, 
so that the air will pass through and 
the cotton drop down, as is the condi- 
tion in a cotton gin, the charge in the 
cotton is dissipated upon the screen. 
If the screen and pipe are electrically 
connected, only a_ slight negative 
charge is noticeable on the pipe, as the 
charge on the screen and pipe would 
be nearly equal before being connected, 
(Continued on page 304) 
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THE DISADVANTAGE OF POOR LIGHTING. 


As thousands of our industrial plants are operating 
to-day with poor lighting and in some cases with extremely 
bad facilities, it would seem that the importance of the 
subject of lighting has not been given the serious consid- 
eration by those responsible for such conditions. 


Poor lighting is one of the most serious handicaps 
under which a manufacturing establisament can operate. 
First of all, poor ligniing is the cause of a large number 
of accidents in industrial plants; and it is singular that 
accident reports do not yet properly classify the hazards 
of poor lighting, which in many cases is the primary cause 
of an accident attributed to what is really a secondary 
cause. Safety engineers and other officials who make acci- 
dent reports should always consider the condition of the 
lighting when working up a report of accident causes, for 
it plays an important part in a great many casualties and 
is apt to be overlooked. All accidents due to poor lighting 
are accidents of neglect, and are preventable. The poor 
lighting accident hazard is clearly chargeable to manage- 
ment and not men. It is a difficult matter to make such 
progress with Safety First in a plant which has neglected 
to provide one of the fundamental requirements of accident 
prevention—good lighting. 


Probably no one single factor connected with the 
equipment of a plant so directly affects the efficiency and 
inefficiency as the quality and quantity of the lighting. 
The curtailment of production of all working under the 
disadvantage of poor lighting represents a big loss each 
day; the poorer the lighting the less able is the working 
force to function efficiently. Quality and quantity both 
suffer, representing a preventable loss wholly removable 
by improving the lighting. 


Under poor lighting condition, we cannot expect and 
rarely do we find an orderly, clean factory. Darkened 
places encourage careless habits and workers are often led 
to deposit discarded articles or material which should be 
deposited elsewhere. The eyesight of those who attempt 
to use their eyes continually in insufficient light, below 
nature’s demands, is often affected. Too much light, such 
as is furnished by bright, unprotected lights, is as harm- 
ful as too little illumination; both are fundamentally 
wrong. Nature’s own illuminant, daylight, is unequalled 
for our requirements of lighting. 


The eye is best suited to daylight in the proper 
quantity. Sun giare should be avoided, and in the dark- 
ened hours proper artificial illumination provided. Day- 
light should be utilized to the fullest extent. It is supplied 
free in abundant quantity for our use. Modern invention 
has supplied a means whereby the interior of buildings can 
be lighted by daylight, and all the advantages secured 
which is furnished by good lighting at the smallest cost. 


Industrial buildings should have as much wall space 
as possible devoted to windows fitted with Factrolite Glass, 
which insures the maximum amount of daylight and which 
prevents the direct rays of the sun from passing through 
as it properly diffuses the light. 


If you are interested in the distribution of light 
through Factrolite, we will send you a copy of Laboratory 
Report—“Factrolited.” 


MISSISSIPPI WIRE GLASS CQO, 
220 Fifth Avenue, 
St. Louis. New York. Chicago, 
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Original Universal 
Milling Machine 
sold March 14, 1862 


cAn Important Invention 


The Universal Milling Machine was one of 
the most important machine-tool inventions 
which sprang from the necessities of the 
Civil War. 


At that time, the manufacture of percussion 
nipples required large numbers of twist drills 
made by the best method then known—filing 
spiral grooves in steel wire with a rat-tail 
file. 


Hand-filing was so expensive that Mr. Joseph 
R. Brown, of J. R. Brown © Sharpe, was 
consulted as to the possibility of a machine 
for grooving these drills. 


The result was the Universal Milling Ma- 
chine, suitable for many kinds of spiral 
milling, gear cutting and other work pre- 
viously done by hand. 


From this beginning the Brown 6 Sharpe 
line has grown to include over 30 sizes of 
milling machines— Universal, Plain, Vertical 
Spindle and Automatic. A large number of 
these are heavy machines particularly suited 
to production work. 


BROWN & SHARPE MFG. CO. 
Providence, R. I, U.S.A. 


Our No.4A Heavy Uni- 
versal weighs 4% tons 
—a rugged machine for 
heavy work. Plain ma- 
chines of even greater 
weight and power for 
heavy production. 
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STATIC ELECTRICITY 
(Continued from page 302) 

and so would neutralize each other. 

One of the first principles which 
should be considered is the types of 
discharges that are generated, the dif- 
ferent materials, and where those 
charges may be given up. Is there a 
possibility of connecting up the posi- 
tive and the negative sources to pre- 
vent the jumping of the spark or the 
accumulation of the discharge? That 
is one thing which was done in the cot- 
ton gins and in the threshing machines 
— also carrying the connecting wires 
to the ground and being sure that the 
ground was absolute and complete. 

Dr. Rudge of England, working in 
Africa, has found that dust particles 
moving through the air create charges, 
and even has gone so far as to state 
that it is conceivably possible that a 
coal-dust cloud—he was _particu- 
larly dealing with coal dust at the 
time — moving through the air might 
create such a charge upon itself that, 
coming in contact with the ground, it 
might discharge with such an intense 
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spark as to ignite the dust and start 
an explosion. This seems to be con- 
ceivable. The case is analogous to that 
of a thunderstorm. In one you have 
the discharge from an accumulated 
static in the atmosphere on the parti- 
cles of moisture, in the other you have 
it on the particles of dust. 

There are three ways of getting rid 
of the hazard of static electricity. 
One is by humidifying so that the 
static may be dissipated into the air 
as fast as it is generated. This cannot 
be used in the flour industry, because 
you cannot operate under excessive 
humid conditions without getting a 
sticky product. With cotton gins and 
in other industries you can. 

Another method is grounding. This 
is the simplest method and will work 
quite well in many conditions, if you 
are sure that you have a ground; but 
to be sure that you have a ground you 
must have more than one connection, 
preferably three. 

The third method is to neutralize 
the charge as it may be developed by 
means of counter charges, or by the 


STARK WEATHER & BROADHURST, Inc. 


Engineers and Contractors 
for 
Power Plant Apparatus 


TELEPHONE CONGRESS 1810 


79 MILK STREET, BOSTON 











Established 1870 
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use of what is called a_ neutralizer. 
There is one on the market which has 
been found to be quite successful and 
is used largely in the printing and paper 
industries and in some others. An ordi- 

nary 110 volt current is used. Its volt- 
age is tremendously increased with a 
corresponding decrease in amperage, 
really making current from it which is 
similar to a static current. This is dis- 
sipated through points into the atmos- 
phere, so that the atmosphere is elec- 
trified first positively and then nega- 
tively. If a positive charge is being 
developed in the movingof the material, 
then the negative charge given off by 
this neutralizer will neutralize the 
positive and vice versa. These three 
methods are now in vogue. All have 
their direct application. 

Static electricity is a hazard. Static 
electricity will ignite dust, will ignite 
gases, will ignite solid materials, and 
it is a thing that must be considered 
more seriously in the future in connec- 
tion with the possible causes of fires 
and destruction of property. 

seams 

“experiments on Kerosenes. Accord- 
ing to a report by Dr. J. H. James, 
head of the research laboratories of 
Carnegie Institute of Technology who 
is conducting experiments to determine 
the relative efficiency of kerosenes and 
oxidized kerosenes as fuels, oxidized 
kerosenes cause less “knocking” 
tendencies than straight kerosene when 
used in kerosene engines. The tests 
also showed that oxidized kerosenes 
have approximately the same power 
development as ordinary kerosene, in 
spite of the fact that their thermal 
value is one-eighth less. The efficiency 
of oxidized kerosenes is attributed to 
better “clean up” in the combustion 
of these partially oxidized fuels. The 
success of the experimental work at 
this stage gives promise that oxidized 
kerosene, which is manufactured by 
catalytic oxidation of low grade petro- 
leum may become a useful fuel in the 


future. 
ou. 


Award of Edison 


Medal of 1922. 


The Edison Medal for the year 1922 


has been awarded by the Edison 
Medal Committee of the American 
Institute of Electrical Engineers to 


Dr. Robert A. Millikan of Pasadena, 


California “for his experimental work.”’ 


SAMSON SPOT SASH CORD 
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Made of extra quality cotton yarn, carefully inspected and guaranteed free from all imperfections of braid or finish. 


Trade Mark Registered U. S. Patent Office 


are our trade-mark, used only with this quality. 
We make braided cord of all sizes, kinds and colors, for all purposes, including sash cord, clothes lines, trolley cord, signal cord, arc 
lamp cord, and many special cords for special purposes. 

CATALOGUE AND SAMPLES GLADLY SENT ON REQUEST 


SAMSON CORDAGE WORKS 


The colored spots 


88 Broad Street, Boston 9, Mass. 
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(1) Blade cuts through materials 
with churning action. (2) Blade 
carries materials up, spilling down 
again against motion of drum. (3) 
Materials hurled across diameter 
of drum. (4) Materials elevated 
to drum top and cascaded down 
to reversed discharge chute which 
(5) with scattering, spraying ac- 
tion, showers materials back to 
charging side for repeated trips 
through mixing process. 
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Test the Materials 





and then- 





—remember that it depends 


on the mixer to combine 
the raw materials, aggre- 
gate cement and water in- 
to concrete that actually 
possesses the latent 
strength of the materials. 


That is why Koehring- 
mixed concrete is Domin- 
ant Strength Concrete— 
because the five action re- 
mixing principle prevents 
separation of aggregates 
according to size, coats 
every particle of aggregate 
thoroughly with cement, 
and delivers uniform con- 
crete to the last shovelful 
of every batch. 
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THE MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY 


CAMBRIDGE, MASS. 


coatings: 


THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY offers courses, 
each of four years’ duration, in Civil, Mechanical and Electrical Engineering; 
Naval Architecture and Marine Engineering; Mining Engineering and Metallurgy, 
and Geology and Geological Engineering; Architecture and Architectural Engi- 
neering; Chemistry, Chemical Engineering and Electrochemical Engineering; 
Biology and Public Health, and Sanitary Engineering; Physics, General Science 
and General Engineering; and in Engineering Administration. These courses 
lead to the Degree of Bachelor of Science. 


To be admitted to the first year class, applicants must have attained the 
age of seventeen years, and must satisfactorily fulfill entrance requirements in 
Algebra, Plane and Solid Geometry, Trigonometry, Physics, Chemistry, English, 
History, and French or German and one elective subject. Examinations are 
required in all subjects except Chemistry, History and the elective, the require- 
ments for which are fulfilled by the presentation of satisfactory certificates. A 
division of these entrance subjects between different examination periods is 


permitted. 
Entrance examinations are held at the Institute in September. In June, 
applicants will be examined by the College Entrance Examination Board in Boston, 


New York, Philadelphia, Chicago, and many other cities in America and Europe. 
A circular stating times and places is issued in advance by the College Board. 


Graduates of colleges and scientific schools of collegiate grade, and in general 
all applicants presenting satisfactory certificates showing work done at another 
college corresponding to at least one year’s work at the Institute, are admitted, 
without examination, to such advanced standing as is warranted by their previous 
training. 


Graduate courses leading to the degrees of Master of Science, Master in 
Architecture, Doctor of Philosophy and Doctor of Science are also offered. Special 
Research Laboratories of Physical Chemistry, Applied Chemistry and Science 
have been established. 


PUBLICATIONS 


Bulletins of General Information, Courses of Study, Summer Session, 
Advanced Study and Research; and the Report of the President and the 


Treasurer. 
Any of the above-named publications will be mailed free on application. 


For information, address 


ADMISSIONS OFFICE 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE 39, Mass. 


March, 1923 











7C DESIGN 1 TURBOBLOWER 


The New Turboblower Is Simplicity Itself 


This turboblower is a gas blower and steam turbine combined in one unit. 

- There are only two bearings; these are self-aligning and ring oiling; no couplings 
to line up or adjust. 
Both the blower and the turbine have split casings, making for easy access to 
rotating parts. 


Special turbine packings insure months of operation without adjusting stuffing 
boxes. Both speed and emergency governors are provided. Air pressures up to 
forty and even fifty inches, and volumes up to and above thirty thousand cubic 


feet of air per minute can be supplied. 
This new turboblower is the simplest and most dependable apparatus yet designed 
for blowing water gas sets. 


Send for more detailed information. 
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“PRACTICAL” Alchemist and 


“THEORETICAL” Robert Boyle 


2Q)HE alchemists wrote 
« oy vaguely of “fluids” and 
8 “principles.” Copper 
“ was potentially silver. 
Rid it of its red color and the 
“principle” of silver would assert 
itself, so that silver would remain. 
With a certain amount of philos- 
opher’s stone (itself a mysterious 
““principle’’) a base metal could be 
converted into a quantity of gold 
a million times as great. 


This all sounded so “practical” 
that Kings listened credulously, 
but the only tangible result was 
that they were enriched with much 
bogus gold. 

Scientific theorists like Robert 
Boyle (1627-1691) proved more 
“practical”’ by testing matter, dis- 
covering its composition and then 
drawing scientific conclusions that 
could thereafter be usefully and 
honestly applied. Alchemists con- 
jectured and died; he experimented 
and lived. 

Using the air pump Boyle un- 
dertook a “theoretical” but sci- 


General@ 
General Office Company Schenectady, MY. 


entific experimental study of the 
atmosphere and discovered that 
it had a “‘spring”’ in it, or in other 
words that it could expand. He 


also established the connection 


between the boiling point of water 
and atmospheric pressure, a very 
“theoretical” discovery in his day 
but one which every steam engi- 
neer now applies. 


He was the first to use the term 
“analysis” in the modern chem- 
ical sense, the first to define an 
element as a body which cannot 
be subdivided and from which 
compounds can be reconstituted. 


Boyle’s work has not ended. 
Today in the Research Labora- 
tories of the General Electric 
Company it is being continued. 
Much light has there been shed 
on the chemical reactions that 
occur in a vessel in which a nearly 
perfect vacuum has been produced. 
One practical result of this work 
is the vacuum tube which plays an 
essential part in radio work and 
roentgenology. 


® Electric 
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